
God Doesn't Play Dice 




Mi«oll«U^ll ljIooaJI jla 3 V *UJI ('jA* J j'f** * 



tajiJI It 4iJ1 

A i $ 1 ti 


1 

SjjtaoJI Cjl>l3jJI Jj 

fb/groups/Sa7er.Elkotob/ V*^ 1 Is*-" 1 

sa7eralkutub.com h„a^„ gj^j 5 | 


iy>ji v A 

♦♦ 

djUl 

(4h«>«x> iLoJx- CjVULo) 

$$ASXJQ 

iSjlfcffcsM gfUu^- clio liLolt isi»-|jJ3 
^Sloll iJjjCuUjJ ij^sJ £s»-| J-O 


djjiaoJi o^sin^ cjUj3^ti & jo>oJJ 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa 7 eralkutub.com h„a^„ gj^j 5 | 



<jl> 1 j «■ I JLa I 

j^ J5 Jl ..(jwicLuj j^ J^9 ijAC'Lui (j-o J5 Jl 
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..^£Jl£wl3 ^ 5 olfc*<l Jaip-l J3UI 3jj?-l 

JUa^J j-o J53 t^st«aJI (3£>laJI i^s-^9 j-o J5 JJ 
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(53loj?s5in jua^ sla^s :^JJb 

Ui ijeuaffuX) jdd 1)15’ I jib jl jcua£ u 4 l ( Js> cLbcSlI d^stol j js 
d)l5l) (jAS&e jl ^Ualuil (^Jx. i^ASKo) jl ys. ?!ds»-ljj jb dJb 
JlaI .di ft oljtt bb5$ 4Is9-Ij« ^Jl ^a9- P 5 J 1 JI j^ylsjJLo ^oS 

jjLiJjl ijj bj5i> ^jJI jLs£-l (j v-ul^JI ,393 

tiu>SDl djjiadl ,J jbLJI ^JlC |ju-o jaj ^Ix dxJUal LoJiiX £juj)lfl> 
dh<«»o £Jbj*s OVI&a 3 k jljisdl jx £ib >3 U5 diteSUIs JbJl )3 

IS5 1514,1 yU 4 jVLLo (j ^jX .d*x£JI djjialllj Lu, ill djjiabU 

d^jvuj j-o^*i 1 3 . jujbj^flil ^Ijs jU^I )jasu3 ji*3^-l 4a^u* i 51^JI 
.2014 cLaill cbj ^3 oLi^SUl ,j Ju Jx-Jl J 3 U 3 
UxA& 3 djUjla® fUSSr (j dJjj ^jJI (jjb*JI ij^« 4 l dj^tio j-o 
.ibjixJI cb j^aJJ <u»- iJjxz> U5 <J3c« jjx Jn.«cu> J5LL, 1^)153 

t-> 5 L*»b dioJiSj 6jri* £> to C,yiiLo j&s- (j ^ JS JioJ 

i^jJI ^gjj 3 «*i<f) 03IU1VI3 cdia^pctl dJLuJI jx Ol^uiul dxl Jlpccw^ 
dJil© JLajj (j ddS^o 0^3 bto J ilceLs JI&L«l> dil djSiJuJ 

Jb^ ^ JkO i Lu>\ Jj t(jJ-JillJI ijjLtfl JlaXsu ^ dj) US' .^Jb 4 duxlsJI 

3J .Ccpiu Ut OJluijU CcstJI t_)b dJ ^XS3 <e)j»JI JXI3X3 ^jlaJI 
3 Jj diyiLo 3 ijAsxo j£ ^ysiii j£ Cco-o u, jLsbi cSjj 

^ 53 jJ 3 (^x«JS «U 3 ] v_j )?-3 dJJJ3 -J3SII ( jr £bbC'- Uili ebj^dJI 
.dxJiJI 0511541 oi&j glzoXuAU 

^Uj«JI jru«^ clLd? 

.djjS j 3 * OU^s- ebj-S (ja^affo - d) 33 ) cb j*9 jCUu^-Lo 
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4—0 JLjl.0 


.(ijUi y 4ui) 

..^ 5 b jd- J 5 lL> fa jLs- l^jl CJlzjS 1 <£oJSbfl oln, J CjjSJii UJS 

• £>bfl fa Jjxj y J\$m> ^1 ijs- 5^11 ^Laj 1 ^ 3 ) farjfa fa„jfa? 

.jlSLo ,|1 < jjo) ,|l J J]$*> 

jl dlift J fa}sr\ l^J Asfa y (jlJI 4liu>yi &jS faLsr\ 

ai£ u ijuj> 3 <,jisyi juyi dju y 31 ^>*£*11 c^s 3) aipjyj 

.L*astw (jSL 0 d>Jipsj jl 

49U0I3JI L^daLu JjAi Ojbl cLq C*§3 (j SjLaII dJj olp loJU* 
Jjls j3^sj ^£j| -q&Jja j^jaj^aiufaJ- \sifaa ..^*41 jjJ^I L&ILS&03 
jlS' ..(Albert Einstein jjtxdbl Ojj|) ^jiLsdl ..SjLsJI ofat> 
ISLitSL* Objiaj uLs/ ijs. 4 > 5j 4 JLo jjusj SjixJt j^yi 

JiSlxfl ^Jic ljua ja^Vl>3 (Quantum Mechanics ^£JI 
Werner ^jujjL* yj?) ^bdf Uncertainty Principle 
5 jJJI 4x3303 J3y6jyi i&jsi jl Jls ^jJI (Heisenberg 
j3i Jaiis U^JisJ g§3J j£$ Jj <lsia U^s 5§33 j S*e y3 (jjJiS^o 
jy .dJuS^I 4loXpto L^oJiC j js 2JUI3 ^§3X11 2&ua$ ,>yi 

3] 0^3>3 3 1 4 2 &jut jl i^*s-e .ia -43 oyux^yj g^tfixs J J $ 

.4 IS j 3 ^JI (_jlc tillS ^jss- j-03 .IjuS'T (jtulj 0^39-3 pd® 

(> 7 i»o fjufa ..li*P jc&J\ J c ^ y (Jitt>3 .ijU) ^ 41)1 

i 33 lpi« j3^JI jl fafa»- fafa%$ j 3 ^ll S$t?3 j«o (ji>»ll ^fa y Uj| 

..4jyi j&-fa 4*a*j ^s j£ 3 ^ 3 is 103,5 Li 3 A£, .jg<hib y s ..iLf 

? j3^J)3 jfafa I jjlp- lilt ?c,^u> jjlp- lilt 
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iLtaAfl Oalj W5 <^lsdl ilj U5 ..<LvUsd\ iuAaJI dJj 
4J&5 LJ^ik-o ^1 ..dllliA y dj| dL*ij 5jljS (J CkiiilS '13 

dLuij jSjj$ ..JyobJI 3A diss dbSL$ to J5 ..J^ffCLujs 

3A Jj ..ll*p Jiao ^ 05^1 Ob i^°ji ^ dill jb 1*9* 

.to 

V j3&JI ..4>ls*A«<l jp j»isj dj^l (3)1301 $$&■$ j £*3 jl d*£^? V 
..jifejJI Jj) bjp-^o Jixu»3 <(^jls***Afl jp jpisu djb JLi 
JOpj -<JLu>^U- UiSJ <dslop- l^aSj3 ^*33 14)3*3 ..4*3)3 £)L2 p- 
.yals Jap Ob Lb 0133)31*5 bjL ojbu jl tjs. {JLbsr jj& jl 
. jS)l UiA j-o b^a j^3 

jasu J L33J^JI JJi j-o O 'jitj OVUL^I 63A jl _^0JL» y»Juf 
tUI j*5 ^Sjp-I <j$£-j 3 dUJJ Jjl jx l^sSju* 0.53 cOl)3j*?Jl3 gSljll 
.lift 1* 4a**3)b OjiffCb bio jP3 

2^*3 13 IJla ..(ijUl ^ys^j V dill) OVULo 6 Jl*3 <(^Ip $3^9*0) Ul 

.l**k 

djjia*)l 4J3SJI cb j*i)l ^5 3b 3A life dJiP {&ISJI iJuaj jab lo 
j3pVI 6JlA j^o^flJ j-oA Od5 3J3 <Theoretical Astrophysics 
.dJ UI5 iw..»iUo oh&fl (043 < jSb ^ 3) Lot <i 5 jA*p 03 li 

C0I3 dAAJU Ojb to 1*53^ ^y)! distil jP v-**90u) ..^*9ua UlA 
jJlA» J3l»CUi Jsill Jp 3I ..JJJI <Ulk (j clo-JI Jl jiaJb 

..jlSboVI 

jpu ..^Sy*Sy3 ^&kl*l3l J*IS J3 jjpI$ ..J3»- I3 JipoIs 

.Ua V 
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!)Jlu b^frJiS C*Sj jiff- JlS 

IEAAO 

(dJas^^lo) 

(Jl djjjdsjyi iaUb LjUSLfl 1 Jub J CiLptlh^t)! ^jia&o jSb CsJlmu 
3 J& Jj cjjjJ Jtf’-Jill iwu^uJIj c4*JjJifl l^jl9ilj^o cj L> 

j4> £Ui$ <cU-*>yia Cjlgtl^a^tls CiUiSUJ ^9ua)l ^klll 43 jJJ-o 
dji J^40j jl t _ 7 I^I ..Lolfc bt*J L^J gJUaj dJ 6y> J 3 I 6 Jik CJ15 

.dJS JlSU CbjuVI 3 I twU^jl J l^L£ 

IEAAO 
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ic A J I JL_) 
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ja&Jb tjs- toJiie diJiao jl j£$ ( 5 > 3 JI to 

UxJs I4I5U I^US?I..„ 

3*3 dJb C<ha«< LoJOe Issac Newton jj^J dljjl j£J 

dliyis bj\3 JJL 0 <lt g . « i J c Ji J j5taj jlS' cOyTuuJI C lxS O 

.0i3jw j-o 4^-tiJI cuiaibl LoJufi' ill C1S3JI Jar?-il> it dl»>- JSJij 

lift Lfc^Si ( 4 ^ 09 - jri£-3 £JL 3 - <LaS jyb 49 -lflltl 5 4 *aS) 

(Ja^u-tl JJ3J11II j*o ^3*^ 

ijjro^l jl Jls LoJUp <tots j3&l Jj ttfjiaj 1^33 JffJ\ dJi j& 
J3JJ jijill Jsso (j2tls <j«jitl \J& Js »3 (^*JI 

.ioibJI ..630!! juJ)j gSljJI J <,j*cO-*JI J^ 

^jjlj J Unification Ju®^ ibjiaj J3I cblis 1^33 J dJi jl 5 
(Steven Weinberg £jUjj jiuUu) ^stssJI <u& Jls l <5 <cbj*otl 

:t&JLsu 

<c\^mJ\ J jd\$ (jtfjVI \J& JLojw Jii) c^3flJI Jip-^ j!5» 

«j3&l Jl ttfjad bulj |Ju»-3J 

to jitl {Jiff- L^jl (jJ3*j I4&03 Jii\ iuib-JI jol3§ J jaAJJJ 
iflSj eUlc- &o .l&LoJ&luil US' 4SjJI (j 4jlt gJLxj (_,bv3 CJIj 
jiff- l^Lo jS)$ \^r-bffo £ (N.A.S.A. L<b) i^jj-oitl cL-uill 
Neil ^3>muojI J*J) Jffj J3I I3&CU3 cclAalt ^jlS^Sto IgSUr) 
.jaoJI (jlc- (Armstrong 


iiij&fJI Cjl>j3 Jl ^ JojAll 
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(^jJI Jl^uJI jl <Loj$£- ilSLLo ..il &mo dL* C«jl5 j5j 

.disLowil (Jl^w 

??Gravity ioibJI Jaaj ui^ 

dJUJui iuibJI (jrol^S g -^>3 4il jjjjJ jl CJ15 iiSLLtl 

ioibJI (J_o-sa!i cijaj j5o t _ ? X 5 >- l^laaioJ (^ill 4SjJI 

.1^ iolsJI iJ3JI 5 I (Mechanism ^*jl5La)JI la 3 Ja^aJb 

<U9 cb- v-ojS CJ 3 <J& <cbj*a/l ^jb (j jssJ jS\ Jlsj ^oVI jl£ 
cbj^aJI £jjb jr ^3 (Albert Einstein jjUAijI OjJI) ^j^siJI 
.bale j^&JI J] l^3li bj^li >3 

..J^VI liej-o^a §£d I 

IEAAO 
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J t5 j— L l-r_J I (yc. 

c5 j-> I ^ Ul-^I j jl_A-oc*-JI j 

jl j£$ ^1 Jus-jj ^3 <(J 3 ^JI J 4£-j*> I^jiasl cjAfl 4Cjw» 

«l&UapuJ 

jA 5jUii/l dU £390 loJtift £1x11 j cbj*ill cUlft UiS$A I 3 LPJ 

L-ilSio J Jaxj J3491A tJila^A 

gAlSitlS ‘l^JjlaJ duMuJi) lip- iL^la lls^A dJS 03^J jJ JuS’UJb 
OjJI CcjSj jl ^jSUI jA jlS' dUjJ 3 <jjeJi4l y (^eJbdl 

^lol IJlP- £j 9- t JSS 3 A ,J 4&03 dA^I£ jl l ^3^09- JdA^£ jjtuSdjI 
jlS' cjiljXS^I dJjJ loJaS { 4 jI 3 d-o^S (ysta LuJ d/^3 ccUixll 

lil <J3^JI j ds-jvt i^saSl C3«*il I A&JV) (jl U) :5ft (Jl^ttJ! 
di^m3 jj'3-0 {J\$m> (JmAj J^*JI djju <LjiLpJI j^su 

.1^33 cUIsdl jA \jfS OjrU?- (_^JI 

..Ja^aJl) ilSLLtl f&J {}$*■$ 

Ccfl^g-I ^.o..?).!) jl -C* 9 J (^IjfvSli (^aIc- 33^ jA- (^sia l 3 rftfJCSl 

. 1 &jI£a jA 

3A OJc?uu«i to jJ3*3 jul^ol IflSj IrJp ??lAJCLfr dtJiPbM) ^jJI to 
- jj3*j- 43 V 5)333 (3*ca-<*JI J3»- l^j^LfcA je ^jpcu< iw*S^l3^jl jl 
dJJJ3 <OlsL4>l Cti.llp-1 U^a ,5338 Lisjrulj 03S iuibJI jl j^jCSl 

jPuS 

cloip-b |jL& jPjVI jSmJLu) -LajI jj*3-0 o ^.All Ifijp- 
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.j3^mJI dJS (J c>j%S dJSJjji Jlso jU jjtedJjl <Lls US bzJo jSJ 

??ISlt 

V c^JI jls <djybb4, ituJJbj - jJ 3*3 0^3 jjll&JLil- dJ i^uJJb 
U4J93 <(&Jb/>o 229792458 ) df^w dJ Jj c^j$s JSLLj JJLuj 
jSlSi 8 Jl^ |J|^Sluucu) C3AII jl JlTU dh*<«) d»utfbj LuSi; 

jbjyi jo dsL 4 >l (_yfc <i_U° 03^J-o 93 dsLoa glaib ^ l3 2»■ 
. dJS JS ..LJI J*aj <( ^«x-iJl3 

U^ C.ll'j-l l^jl Jbjh>- { joam 5 \ iuSL?- j-o Jj^b jl jS^r 
jsUij jl (_,*»- J *3 lJusu cLaill J j 4 aJ 3 dJ5^ J&<*4 -bis 

0 c dJ ^ !!?j_jiwCwJI t IflJig-l jft dsoUJI d o.l 1*3 lb 

03^1 J Jj>3j V c jjl.o««.U I oSUbi 4 <tuuJJb <JuS j -0 bis lo5 
..dslla 3I balo bdi jlS <03^1 j^ £ju > I d_pt2j jl j£§ 
j£ dj|j3rfaj (j bJaiiO jlS jJ3d jl Isxb dJS JbJb3 

!<LoSbJI 

(j l 09 bO jlS 3J djV Jddft JlooPU y i,_fl§3 J a ,j drfuil 3d> g-03 <dJjj 
ObluoP-3 gSU) dJLul3S3 jj3*j OSlibio JS (_,hg.V tjLS IS) <*USl S 

i*jlS ?5!(_)*co^*JI J$&- L^jIjLcoj o^SI^SJJ dSJJI J djlt C1 jIj3^2J3 
??!lsyi»l cILp-I ^1 j3Ji> Jill (^2^ I U mA i ) jpb L^o Jdduuj 

dJbp- (j di^?-l3 dJSJoO J3I J»0 jl jjtutujl LoljJ jlS” 

<La1&I| 

Odb - 1^*33 ^3 jdll c b j^-d l diS^ixo I4J3S' j ja idea- 

IwlSlfl jX jCUl 8 jmS- JlSU jsill j»- Jl J^3 Sis S 3 ..<USlS d»rftf 
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.S^aJI 0I3SI3 ilsS^I 3 

Wl n,< 
ij$£$ 

IEAAO 

??d5li jjSJI <U9 U <ej> JS 03^*d ..^1 3^ ^£JL*il ^3^$ 

.£_tijj1 5 ijpj&S Jjio ..Ja^aJb 

3&3 cJjIjVI dS'^UU 4sLil3 lajlj lisu ^3 jb 4 »-jwi jjtuLljl IJlj 
.(S pacetime jl&ojJI 3I dJi J 5 (^o»w .. j-ojll 

W 4 S Jls -6 Ua*> US’ jl&ojJI 3I- jl^tU jlajJl <u^s j^3 

.dJ3^<»; 4 &Q 4 JuaraJI ju J uii LujX 

..dsLuuJI ^ 4 jIx (J^a*u djjiiUI ^jvil (33^^ 

jiib (^JJI dJa Jio Jo Uxo ^ 1 xa> jx- OjLc (J3SUI jl (_ 3 sm I3L3J 
-Trampoline jJ3^oljfUI 4^34^0- jLojjJI 34x^3 obl3UJI <ulx 
.(|33^J) ^UAUaJI) ^attll 4 a 1 x 13JLUJJ3 

Jauoj |j UsAi <5jjuS iJjlStO OjSo dL«-g I&JlRJ l^bu ! Jaap- 

- V Jj?"- U*a,rf<ii 13 (JslujJ I dJ a 

5 >&fl Jflj Jjub UM JJLtfiU jSZ&jg JoaJ& JomJI jl Jl 9 -JLuI Lada 
.JaA»- ..&JJir 41 

J3L503 <Sj4)l 6 JL&> S^vibo (3 j3-I &JJRS CjIjS jyOOU l&JiRJ Uoti 
• J^auJ GjAmuJ) 0j3«*it ^rl*l in II dJa jjlx j^uLAa! UsSJL) (jl 

d^SLII J3JJ3 i5^Jb JSLLj I&jLuuo J jJlpUj IajuscLw lads 
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OjSJI 1 fly? I s) OLlffuJI l—i unJ dJ ^3 <\jhu&mS\ (^1 bjAuSjl 

.(>IMI £k«JI li SjruS^I 

jo jbaffJI i»&Lff-l go < 4 a^aib gkuJI dJS <LuJ 4JL13S0 J j^SJl 
(jXsKij'S lilLt jl jSLg .l^jli iJ^laJl3 iuiajJI il»Vl3 ^j»Jl3 
.^39uJl3 l-^IjSUl Jlo iaffuff Luff -1 4 uS CaK 03 3J jAduJ3 
(jlj3jJI -Italia i^uuuj- O^sbaJI ^Luff-VI (Jp dJi JbJLs 
6ju 5JI ^Luff-ifl l^ytff.uo ^xll Oluffd^l v_u>.uui ojuSUl ^Luff-VI J3ff 
.Orbit jlJuo djL jffb jA«j Lo jjJfft; la dJi3 <ti 3 ^-^l 2 “ -«dl j 

JuAuJI isLS^ ill S UuuJ jafli 4 l (^ffl 4 )l J 3 &JI guuuJI jl 
,j ^ju^uuJI Jjff J 3 JJ jl ^io (jffjVI Jp (jiyb ^Ltl 3^ 

dslb 3 I 5^oj i> 3 jffia 1^3 15 l^JSlij guaj Jt*Jlj 3 <CjLiffd4l dij - 

•yua-tuJJ 

^jffu 63s dli& jit (jiua-iJI J3ff- j3Jb it (--cS'J^Sdl <(5jff-l SjL» 
491*53 4 JL 5 -disluwJI £- 4 jV jj ^ • 5 I35J I LJjffslt l^la 

g**ulJI OLiffiia (j jlj3jJI JUSVI3 (-* 513^1 jjpsj ,juau*JI 
.isLSUl dJj* jp iso lit I 335JI 

L 3 I Jffuuti ciuilffJJ JjJff-JI dJi iijffCi) Lai Lsl 3J JLtLi 

jx luyu Jjl 9 ^ 8 dn dff-3^3 J 5 L*i 3 jUff-VI L l« rtiui Jj <o jvjLa 

iS'j**) ( j uA> l& Jiff -39 4^3X1 dJj is>jv) jj L iujI Luff .l^laiffl 
. JjusJb ^^stulaJI 1338 Jip jp 511 ^jff« jl j&s V dj-&*£ 
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(LmujJV) djjiLsJI 2 jj 3 ajJ\ dJj jjbu*uj| t^jjUxll A sJo 

CJxs? dj^bitl dJb CulS’g <(General Relativity iob&JI 

jglll Jl dJ j dxj 41I&I3 cdJLt SySjCo dJ 5 ^yjJLsill gA 2 » 4 l 
cahgfao Cfju> js- 4 Sj 3 1921 2ju» cbj*UI JJ3I SjJbo 
.dJ 4lbo 4 Sjj d5L|^J j^-o dJi3 <iJ 3*53 j^SJI jjuldl 3^3 cLolg 

Lblj ,^So ^ ci 3 ^» 4 >l 3 JLoLsall dJi J S Jlsu g 9 l$JI j jSJ 

3I 03S (ju3 dljjJaj ju J03J jb ^JLso jU ..Juw cbj^HJ *loJ 3 to 
dSlbJI ^y&3 cCiSyi dJi J UbJo CiUsSl SJuJi »■ 43 Lb 
.Electromagnetic Energy i^uJaUao3^SLll 

jdO djls -dJi JsS j-o 3I- 4 j| g^LJI Jo 0 ^ 

„lftJo3 l£>l J l> 03^11 J £jJoj 6J0I3 dj^bj jl&ul 

. 03^11 obij JJLs- Ja^aJb Cj Jo to 1^03 dj jbj 

„l^sS3j ^1 il^*Jb I 1ft <533^50 U5 la-b 

SS.nX 

..yio dj3Sj*l«( to 3A lift 

IEAAO 


o^SJl^ O L>j 3 jJ 1 jyo Jo jail 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " b**" 1 

sa7eralkutub.com Uss$o 5jbj 5 | 



-2- 


BjjLJI j J_j j) ni L_o 

c5 J-> I ^ Ul-^I J ia-J I J 

i^JulxSLw] cjjbuuUjI j^j ijjs 4JLu jutu®^ - J>*3 

.iblxU LjjP liJu (James Maxwell ^pJo 

jJo& 4 l '-*•**& dlli jls <lo j4»o J (J^S 1 jlJ Jiift 4j| 4 a»-y 
(j*ll i 5 ^yi jibtLI (j jjJj dJbajsJj <^^JbkMi ]5 iLttuJsU&o L 0 I 39 - 

.dJj®- 

jo JlP-^J jl g\loZui\ iutfbj OVilsiO gjjl JSb?- j -03 

4SllaJI 3 A 3 «JdJu>- f> 3 ^r a -° JJ J^ 3 ^J 4u m .* l'? Uat4 1 3 4*3bj^^JI 

jj^j A ^tA«4 . I AV^ Ur. ^ jj j- A ^ Us >■> ■ i ** , . I ^ H . ... . 1| 

JU 9 - 3 XII OVibw (j 6 JjJi»- iLoj 3 <<Loil»JI ^jol^ di Lius' I 
.JoS j-o l^i* tbapo (jd I Unification 

jljub 41r9 Lo jl juojj jlS 3 tjUjVb LjLpi&yi Jo Jui jlS jolidUol 
jl (j*ll fill 4bb&4l Jjjia J lif io^o & 3 la»- 3 A jUj^fl 
jlS (C 33 II dJJ 5 ijj> 41ui jv.tu.oi>- JlSU 3 „j 3 ^JJ Uj jJfij Jts>- 3 J 
jj 2 »- 63 AJI dUo j «3 4*j^laj jo J^ 3 J jl Jjl^o Uls U5 jobuSuol 

.5j^ 34I 4b U4.I dUo J| J^ill 4iSL§ 

.«Uu3P ilSbLo 4xbl§ bfctUt j &3 

IEAAO 


ilj^aK-JI OUSUlj Cl> UI3 jJ 1 ,JU> Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 J® -1 -" 's®-*" 1 

sa7eralkutub.com h„aj» gjjj 5 | 


4 J&wuo < juj&sJI Juff-3*) 42 ^ 3 L»iO jjli»uj] jJlj loa*c 

.Id?- bJJisui 

.iuibJl3 <Luuu 1 »Lro 3 ^£JI 63SJI 5 j LI3 5 jS jo (JjiJI 

jw ilio ..iffilffJI j-o Olj 4 >l (5jsl 4 *<*uJ 9 U»o 3 j 4 ^JI S^aJI 
i.J.'gx'i jl -Jaii Lo Luff-1 O'^Loc ^ijffCuuib- J S jjjti 

V j£J .Jlltl Juyu< j-^ 0^ LI ^ MS T £ 9 ^ liffilffJI 

.dJ^uJI dJj Jiff iLuuJaliaojj^SJl S3SJI fjs. lu 5 Lff 

offjVI j-0 Li Luff - 1 gJLff JJI 03&H dJj <Jli 4 ! J mm) (jL c 
3& ^ffl Jllo .dio 3] jus L^aflui 3) 3I L^JLt j\isl3 JffU3 

df\ 

4 jy cdjjuu cLjI &o llaSlff- (jjjfvffff jl jJl 3 j ^ -CJslff- U^O- 
4 m . J s l lRa3j^SJl O3AJI dJ i J-O dlsiLff ycJ I iyLJI 4 loLu.u) 

jo g^ffsj jyJI OljJJI 4 auffi<o i Js- iJLJI duff^UI (j 6^39-341 

.dLuUxo JSLio lyaiiu l^lajjj^ SilU Objjff- 

.OljJJI dLuLff'3 ^Luff-VI dj^Lff Jaiff-J (_ydl S3III ^ ’iSj ^ I 5 jL» 

633 olff-dl Lyl y OjjuS’ 03d j_yi iuilffJI jl jJLfftj Uffl dlulffJI 
loJtlft l^Zoilff-3 l^ssLSs l^offiff- JSo iuffjJI 6 j 5 JI 'foo ‘diiwiaJI 3 

ijff JJy3 jffjVL ^Jajju*i l^lS (I4I S 'JSjO ^J 3 bjS oAffff ^3flJ 
(_yJI duuuulaLs«3^^)l S3III iwuuuj dJi3 ‘I4L0 jou jJ3 c^jff-l 
,333! <LuuuI»L»«3j 4SJI S3III £%!! J .Silt) dLulff Jaiffu 
(jlc. J^sj l^jj JdUJu juAj y tu£j tiuilffJI jff Olj 4 l OljLLff 
Ctlo^o twffZuffl dJj Co IS 103 dJjJ <OlljffJl3 OljJJI 33XUU0 

. joyJI 6JLw (j * Pa v II ^3ydl -Ui3 l^S- o.uuuO jjbuuJL)] 

iJffdff- ioLjuS dutJs’ OlsUoSl Oj^ls Iodic jS I J3«yi CjJlSsu 


iij&fJI iydJI^ Cj L> j3 y 1 y> jjyJJ 
fb/groups/Sa7er.Elkotob/ V^dJI jffL» yj>?J l^ouajl 
sa7eralkutub.com Uss$o ojbj 5 | 


SIjLxo je jjLuiujI OJLrp- ^jjJ) (55*«4sl J Ip 

0 *oJ 3 ^*JI“ 4 ^amuJ) AaJ jfal) OJUmJ ISUw-oJJo (jl S doV -U*^3 ^-cJ-Ssil 
^3l«4>l Jp U*33 Oj^Ip (jS/I OlsLLtSyi -'ftsS jrdSJI hi 

. jo^iUI Jup- 3*J djifjbio ,j J 4 oUI Jl dfi <U ,5al3 c^jjJI 

??l&Juu jj JlP- liloj 

(Schrodinger ^*003^)3 (Niels Bohr 330 jJLu) clp- 
.LsjJa j3jrdSUl ^-*4^3 (Dirac dl jj 0)3 (Heisenberg gjojolA)^ 

IEAAO 

SiLflj cUJbdl ja cIp- <^ai4l j^l OLi^ip jff-lj) J 

djjJai I3-0J33 <(Heisenberg £jojol*)3 (Niels Bohr j$j jJLJ) 
jolx 4 uj| j-o el^yi j^iiaiso ^llxp- cbj^iil «LcpiP3 <Lj_>p 

•dob 

l$j| J 3 AJI LuSL^3 < 1^*33 ^^aLrI) JLpJ) j js le^j OolS djjlaifl dJo 
.^ 3 ]^ US (c_Jip Jp L<lj) cbj«oaJI Ods 

^m 3 

I3JIS (doljufl ,j cUJLc ^0.03 US) JajIsJ,! 

JUUSJ jlS US SoU>l (j cjP- ji^l O-ud OjjJI jl J3JIAISJ 

U4233 g*ApJI 

Oli3J3jdl) 1^34^1 jstja\ cljp-l j3&o OjJJI jl jj^J I3JIS 
jsoo) cljp-l l^p- J3 Jo < (Neutrons 0103^3^1)3 (Protons 
.(Electrons Ol>3JvSJyi) l^wl 

Jj3^oSLo OiUbto ColS IsJp ijsoai I (^Ux 4 l pistil dJi J3 

c^jjJI ^3^04)1 (jlc OJlpo to UL03 J ^JpJI isJp. jotu&oU 

21 

ijjtaoJI O^SJl^ Cl) L>j3 jJ 1 {yi Jj^oJJ 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 - 4 " 
sa 7 eralkutub.com h„a^„ 5 | 


jl G^p- i jaaII 4x&Iu4I Gl£> jjjJI did iwUjaII djJLJI £^*£3 
cd-iS^JI tJvJD (35 t^JS' <Lo*i 9 l^l Guud d_Uil?JI 

GljJJI Jajj j£ dJ 33 *u 4 l l$il jjSjSj l^jlJ (^jltl- ijk^uJaliao^^^JI 
.l^MkOi GljjJI J£-|Ju ijjJts>u la GL^s (j IlSlbl ^ 

3I ^£S ylc jjjils £3 cGJff-lJG3 j^l j^aSfl GJiflsu 

LGbj J-03J < 3 j jJI Gli^Sla fjs- Gjjxi la ejlsllwl 

(Schrodinger jJ*i33ji£)3 (Heisenberg £j«)jI&) jbjjLsdl 
ibjiajJI ..bj$iaMt)$\ bji ajJI Jl jjjp-SlI clo-bdl jisu OJl&Iw^ 
.loU 63&J OJuJlsJI Gjiaj Gjvf- ^xll 

IQuantum Mechanics ^> 5 Jl ISGISGo 

IEAAO 

to JSb jjSJI jl J 1 S 3 J Gils’ iut uJI <Ju 9 jdO Ills U5 IkJs 
. HJ gfrtuj I^kSjj j£$ ilqinlq 4 jIJlp-13 <IJl»- ^Jala <L9 

!liG dJi GL>uil ^SJI ISGISLa Gcb- 

S i n ,K 

ja ^tlft -(.SjjJI ( 53 *«< 4 I pistil jl J3AJ ^ 5 Jl ISLulSda jif 
ioiSJl cdSj^&o 3I ioialo GIJlp-I <US JLp-^j V <GSlUl9-Sll 
^SJl ISGISLa jls dJJJ3 <(Uncertainty JuSliSUI) ^ <us LJbJI 
.(5j»-l 3I la b>ujb JaAS G^Ul^-Vl gSji (jle jJuii 

jrvfr £bd OJjJc?- 5j^ ,jlc llolol obJI fijSGJI dij C*p£ 9 IsJs 
5ij»4l Lucb <G 3 J ln&al 3 J ^Ift ..4 jIjl?-I g9jj jSL$ ^3 jAla^o 
■ij3lpJb lu»oSl 


ijifloJI GbJjjll ,>0 Jujxll 

fb/groups/Sa7er.Elkotob/ V *^ 1 VSj^ Is *-" 1 
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dM*pu> (Quantum Realm) 3I tyjSUl ^>bJI J ju^l 

<U 0_uJ U) $3^3 y dlo ..l^ 9 >su (jill iobjxiJI jjrul^l jp tol$ 
..jj* ^3 jL*j ^3 JjLJ ^3 J^l >i»-3J V ..(Gbklpbyi)_> 

c 4 aAapJI j£. L^3P $£> 4 aS jJLJI ..^IsLwJ jjipfcO 

..IJl^I (,>a-J3 jjsw JU^P-h *L 9 didp- ^1 03 Jp>- jl t^-st -6 

Ji 

Jj t^isS Odp-J ^ dj| y j\RS Odp- ^Js- -(^^13- 
dJb J aljj Lo j* i.oh’pLO J JsiJb d>dp- d§ Osfe O* j^-S 
!Lutl dlapJJI 

.jS$a e ^gZ) ^1 dp^ ^3 ^£JI I&U&ao (j J-oaPis J S <jU»2p-b 

,d_> jJajJ) CtLla&o outt» J-eOpto <U&3 Lj^£ Vlito ^dSl 

l^jjJ dJu«p- Olji jl j^laj ISbulSLtj iuibjJI ObLupJI 

jl S^p^s -^io Ja 5 lp- i»aLp ^JaapJ dJjdJI ^L4>l j^o jjssj jl dbajk 
jjoo JUdp-l 3&> dJi O3 Jip- JUap-I jSj <dR 9 JJ 3I dj ^dla*aj' 

i^lpta (jlc. CdSLt 3J dJl (jr is^ Jabw iLSis dpjjJ lip- 

jSU gsiyi j djls tdjl^jiUl Jibu Sjl4 dJu«psj JaJlp- g 9 a 

!(5^p-VI ijp-UI Jl 6jj» jl 
Iojlmj Ijpsp- glaTi oloptJLi 15I olp-^-j JLuo baJs ^lj 

dJb LoiSo ^jJI jijs^aJI ^>ls)l dJi J3 <£; jJI ^31*4,1 Lot 
,j|uSo jdl OJlpu Ctifl&Ap-iH 

djlp-l ^asl ^bdl dJi jl grab ^3 Jjlp- 5 ^SLcJ) dJb jjldddjl ^Is 
(Jj cbdS^O dptob Cuuj3 JUaP-I 4 a 9 I4I J jl j&ff 
JjP3ll| jdib <bl dSldl ^0* IJlus uap- 

48§3« 3I 4 io j3JvSj)JI df^w to) < jupixid) j^ JalS dOp-^ ibxcUJ 


djjtas-JI Ol>l3jJI ^ 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 
sa7eralkutub.com Uss$o ojbj 5 | 



.lao jCtouHJI J1 ^3 <5jjJI J^ 

Jl §5 <Jl& 2 »-l Jj <loLff SjlS^o jjc- ijfcOj (_yi l^Jj J*s£4J 
God ijUl (ye ijJ V <U)I» (wlls^JI (jS/l Sjj^zJI dGeJS^ 

:^ 5 ls 4 *lc- ijj J»?- to 3A3 <«Doesn't Play Dice 

«Stop Telling God What He Should Do!» 
.(Idlsijj jl dJLt c-tpu 1$ ojl jL 3 -| j£. i_aS3j) 
jl dli Jlszj Cujjfl (^xfl OljLi^yis ObLipJI JS^ Oj^lal ibjS3 

(j -ibfcjuo 4 SJl»- umw ^SJI ISLulSJa j J Uitado j!5 (jjlliujl 
jl ^1 iljl lil <UI i^SLg t^jill ^31*4,1 |tlsdl UL03 

Jl ^Usu^i Uils <( 5 jJJI (33l«4>l gjJipo La 

iLoift dim-do 3I djjj?u 3I ojl&LLo ^1 Cuij £3 .^SJl ISbJlSLo 
.^ 5 J| ISJjlSLoo 4 £oJ£ g§3j ^1 Um 

(_jifl cldijl j-o jcdil 41 l& CJIj La >e| 3 & J5 jdj ^ lJi& jdl 
dli jSJ <jj^l JSLiu U 3 SLU Ujjiaj jdi! ^dll ISLubws L^ieJis 
.dill jib ^alail Jlitl J l^stUi 

3 I ^UJI j -0 G 3 S" duvAjJ Jls-I 3 c^lJudJb j-oJI dbttfl 3 J 

J3 2 s- j-mj Js- jdl ..bjuaS m-lj dim ..<U»-LJI 63^ all 

j£j 

! jrdsai JUa Jlj Ui 

IEAAO 


o^SKl^ GbJsjJI ,>0 Juyoll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 's®-*" 1 
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iij&fJI Ol>l3jJI JojaD 
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iij&fJI O UI3 jJ 1 Jo jolt 
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ibj&sJI O UI3 jJ 1 Jo jail 
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aISLSlo (j la jit du 3 (jl S ^jJI 01*33)1 (j ..J^s (j-o Ills 1&S 

4 sUa)l go l^xojJ 42 *a 1 * 4 >) 45S)31pv03 < 4 mmuJI 41 j jiaj go (La\s>J\ 
>S)I Ju%*o)l (jLc Ojp-UI Cuts’ <^SJl &J&U 03 4amJ9Iiko3j4^)I 
^3 <JL9-I 1^ssS3Sj £ cb 3 *a)l ^>lc j 6 JuJl 9- CI9-3IS3 GtS3-*5’ ^J3i3 
.JoS j-o 

Sb jjjCsitl jjill j (^oJLs)l ^Jloi)I ^lol cjLJI C* 9 as 0IS3CS 

.4k) Lo 

5?CL93^iSDl to 

IEAAO 


ijifloJI cU&Jlj GbJsjJI ,>o Jujxll 
fb/groups/Sa7er.Elkotob/ V*^l y 0» V 3 >?J l^o-ajl 
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I o j «■ I J j_u) i_) j S Jj £) L> jji_3 

jji yjj 

dJ 5 dlox jlSj c 4 **«**)l) ilstAio jjbuLLil jlS' (OLluSUII J3-I3I J 
ip-UI JX3 i^SJl ISLilSOo ga L^7 uoC> 3 l&^j^Jaj Jx l) 5 ys 

.dl&juo ll) ^>JlSj Sjrvs-yi CoU J>yi 

SjjJI ^> 5 x 0 iyj\ ,334)! jl jjjLfl^RJ tlolsjJI jl 5 HJaffJJ) dJj fj&- 
cUj- 4)1 llfl> Jj JlsJI ...Jo a 9 i^Jsllaoj^SU^ iuilsJI 

! jlSjkSLtfl (jlj^s -^£)l l£* 3 l£*o Ol)L*»- ijs- 

Jxloi)^ c (Strong Nuclear Interaction) 334)! 333*)! Jxli*)l 
.(Weak Nuclear Interaction) OLjsAII 333JI 

4 fl*xA)l 40331)! 634)1 ^Mtb liul cijju) cJa^«a)I 333!)! Jxla*)l 
01)3^3*1)1 J3S0 £am 3 iji ) I 634)1 3^ (Nuclear Weak Force 
dJ6 jX- gll)3 ‘^c?u2JI ^*9-341 0U3J3JJI Jl dlpuDI 4 ) 6 lx* 4 l 
(^laiiyi JJLpoJI) jx gjliJI (Nuclear Radiation 3 j 1)1 ^bi&fl) 
.(Radioactive Decay 

6j£*£JI 4)331)1 634)1) tool (jC.ia.lj ( 334)1 3331)1 Jxli*)l lot 
OU3S0S Jaoljj jx 4)33*1*41 634)1 3^3 (Nuclear Strong Force 
3JJI cljx)l 5 l^J*»u) jl J a*****l) ..l^*a su g-o l£** 4 o djjJI 
33 Ju) 6j JJI J 3 -Ia l4*as*) 44 *a*Lo Ot)3J3jdl3 Ol)3jJ3*l)l Jjsso 

.ou 5 iiSdyi 


ijlfloJI CaOSDlj Ol)|3j)l ,>0 Jl) jol) 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 
sa7eralkutub.com Uss$o 5jb) 5 | 



4 aJi£&« 4 >I i>33,JI £Ll 2 JI 1 ^ 3 'liLJaj j^ 6ju£Jl £>33111 630II 
ij3Sjilj O-djj (jllajjJI ^>lsJI £>bol 3 iiuliJI 4 - 4 ,lsJI tjpJI (j 
‘diSLo-o 3 OJb»- 630!) dJL> Js- (Ernest Rutherford) 
'La\ l^JUe SjSis dJi dsu l^s-Lxj) £>331(1 £LiaJls 

t l^jlj3^o jo JajljJI juS s SjjJI jhJb$ <63*01 dlj 3J3SO tjs- 
jl^LLa ,j La>ljj I il^tl 630)1 dl 3 dJi ij& guj JldLs 

.IstjAP- L^SjJU I 4J33OI OljlstOj^ll 

jl J*s U03O34 dssi)3 <£>33*)! JjL£II j^ \ja)!S UliS Jb- ^5) ^ 
.3AUI23I3SJ CIAJ 1 hJLfjj 

lo 5 6jJJI JblJo £aJj 1 $) CimJ £o6bJI jl 3k dJi J 5 ^41 
.,5jjJI o^S <jj£l f hdl j J ^»3 653 »- 3 a 1 & 3 I <LJs 

je£J\ Ubo$ jjliwujl <h**d ij £u6bJI jl dJS <^isj 
loJOo j£) <6cliSo Cj I >»--t i 3 * r £\efiJ] £$Lujo LS U ,56141 
{ Js- Jassj V l* 3 ls l^JLu £0)33)13 OljjJl joudj ,j l^oJbsluo 

.^dbvi 

iSgiauo ijs- 56UI ^Llsdl i—dsu ^SJI ISLjlSLo <ia jjiaJI (jiJii) 
l^jls 6ju£JI |»L«^-Vl3 ^l^-VI ^3x«fcA yb j£J <OL*jj*>Jl3 OljjJl 
.loll iibb- g 5 t *3 

jV 1 jUj^ll jo g^so £jla 3 0“° ..£JL 4 >I dlj 

cOOj^JI L^lo J3SO (^d) 66 L 4 I ijuJD j*o <j3^Xj 13^1)3 6jruS0l 
.OljjJI ,jao 3 ja J3 ^j dJ S 03^)3 

^«Ju jl j 5 -ff OLJ Ojjw Ji^-I y .. 4 l»Jk?J) cbj*o)l jit) 3A dJi 
I^SJl I 50150 o 3 <Uu« jJI jo 


ijifloJI o-xSKlj O UI3 jJ 1 3a Jj^oJJ 
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cUisjJI CJLSSS- 4^-jjJ J*ujl&4l JSo 'LolLmA jl5 lo^Lo ^OjJl 

jo^ jl ,Js- <jajj cbjoill iob&JI 5 Jl*ULII jV sbbff-Vb j^jbaj 

e^> i£l (^£3 jlSbo J5 (jjJaj jl l^JLt i«_o?o HffuLffuaJ I isuAJI 
2 mmJI jo d&JLsKj Jb&ol ^jJI dJij cdx+JaJI (J $ 3(^30 
.^5UI ISLulSLus^ 

cjyiodlo JSLiu jOjjJalll j^JLojilttO biJou cboJLssil JJa 
i^jwLul {J&mJ ktUS ^jjblw 3 <05^11 4*«lji j dl&Jio ^olx)j CjIs^mS^ 
,j CbU AlSL^I j &3 .. jill tjlsr 4lLtfj ^jJI J 

jo j-o Sj^-Ij 4jjiaj ^laislob l&jruuij jSLg V ^lll jjil^laJI 
dJibw 3 I jyls Oli itjiaj (J| ^bso Jj cjCUaifl 

. jCUjyi jo ^ojJI bdff-^o 

IJlitl Ja«*> J~s- cI^jmJI ( 3b^l J»b> 

IEAAO 


..JjVI i4,lsJI I 

jlWI dJLLfl ^slt ^JS <J5VI ictbJI oj^JI J 4^o?JI fjs- 3 A 3 
eb^^JI 'ij&3 (Carl Schwarzschild JJbUjjjliw JjlS') 

Jasu iojij SjjJua- ifbjiaj jjLuwal CAbb&o Jp- I 0 J 00 

l^jjSo JJLfr ^39-jJI jl 09^30 liStjAS- ..JxA#- ??^ 3 »-jJI j^SjJJJ Ja 
^15 ??JiAU jaSmj jSJ 13 ^pt*a*JI ljufc Jjfc j£J <^3uflXll j IJlo 

.gJaJb 


£)j&S>JI O UI3 jJ 1 ^0 JOjaU 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ gj^j 5 | 


d I flV m I ^J&3 ^>g r .< rtl fl jAjJmJ ^39-Jl 
J£j| jyo\j£' tiJMftSiHlI (^ ljuis ci^3jJI dJi f^puJ A&yjT^O 

Critical te-jffJt dhSJl)-> i^omj U> Jjoj i^iv c'dla 
{ js’ AjjJ 3 j-o j 6 \ Ckpu^tfl ^9uJl ioib?- jl dJi C7**i <(Mass 
^axill jl (Jl dJi (^sojJo J £<*03 tJUis-Vlj jjl3*JI 
dLSg 4 fll 2 S' (jLllj c^jl^Jl Jtf-ljJJ A. mA) bib?- A.mJ}.> ^Js- 

5 j flkj0 (Singularity) Sj&i ikii J l^l£ jSju dJj iijL^JI ^j*ill 
Au !Z~e V Leo jl dff-ji SJu*Jl3 S^SJI j-o O-gJb l^ioib?- Jjl»- 

^Jia<AA cl sr L& jd03 L3AII ijSs>- cLs^p- I410 CAliyi 

.(Black Holes cb^oJI 

l^J3§ C*ssJb 5 Jk^-13 2 Ue\ ,j 5 jS>tl 43 liSjl 3 dilSbll dJb jV 

(Ja- iJSmj {j^j\ ^luuJi 03^03 <^*90 ojlwi 

di> jA c*bb ji C(3ui ^y ^a-«j y a » jjj -?iu^uji 

C..11H ((^Sl 4030.. ».)) Ja* 9 uo J lb La iUcftj j^jJI cioibJI 
!Lol$ t-flS3*£ (_,S 9 - <i3^yi 

jl I3MUJ y ..1^33 (^ydsill JL 3 Jb A^Jj Co 15 $ ilssB Auiji’ iijiaj 
.1916 <Lo i)jJaJL>l ^ J 3 jJjlojjjlaLi 

SIsjAo <L>j£ ibjlaj ijjsta l^j| j3iiaj l^S§3 dloll cLIc j !5 Isub 
I3A9J3 <'lsi3 cli3^JI OJ3MII ObjS-u-eLdl CJbOJ (j 29 - cJUJI (j 

.dlSLctl Ocb> Las j^3 ijibLijjjbuJ (^osbjJI ^LCu*yi3 g§3sJl 

4 xM«L 4 b~ cli3<*JI 0 3AI I) 13 I Colji ^ cjLI bijl jjSlI Lai 3I 
^ils JILo J <U£ ^J 5 Llo ^JJI ib J^-JI cbjA&ll jlall j 6 ) 3* dJi 
4 L 5 0 y 4 mmuJI ??^Ji9CuuJLo AjjJoj ^Is -(C> JlpJI ^ 9 )) ^»u)l Chpo 
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jV ISLjlSLo ^*1 2sl*£ jjs j6\ c-kfliJI 4 sL*^3 

??4J5LUI j 3 j 5 J& ??5jjJI ,jA j3ist>\ olitl 

{Jiff- jg £' ojL -’ 6 Ji»-$a OJiff-lj dj^lajj j^jls ijff-3 j-o JuV 

.|j^5 d^ilj^5 <Ju>$ LuSL^ 

!laj) jiu£JI Us*-/) Jffs 

IEAAO 
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c 5 j J cJj L £LJ 

Jiic jgiAj ^issJg sUJLrJI op-lgj dlSbiLo j^l <Uls U5 

cjuSjl jlfftfliVI OJ^ ^3 < jjSjl )jj (jLS’ JUuAj dJglsiS 
.l^> jgloJJJ (^ylll Objialf) i«jjLaj 

(Jj^l jg£J! Jja Ijl 9- diLsjJI (^LaaujJI) i*s>-b L>jJA 

ISLilSLo) Il>jJ (5_p-yi ip-UI ^Icg <<bgUu*JI v-tSlg&JIg 

..(5jJJI jg£JI ^jaau-o Jf. dSJifl dl&Juo CjIjLap- (^lasw ^1 (^£JI 
!U>4 -uj ^«jJ| *uSL$ y t J ls^I jSLIg 

gl SjjJI SjijsLo 3ilo CiJdflg) jru£JI jbjiAjyi dlaffJ (j 

jlsiAjl Jio5' Csysiflilg Lbjh^iilg JSLx^-l I^JLp-Ijlj jj Jls>- < jJoal 
Jl diLsjJI ilst>yi ja j$SJ I 5l»t3 Ji&lg <ilio ibggiJl JjliiLfl 
jLLwJI ja IjLLo J ^ 1 j <bl dfap- Idlklwifl ilsuVI 

i£jJI jg£JI JSbjJg ijog iJlaJ) d-fc/g VI 3iltl ol Jo <dUi CJj (jil I 
ju^JI jLjifljyi 4jjiaj ^jmLui .ilogssjg d_<5]gSg d)l^ps^ < jill dSjjai 
.JoAfiAlIb dill jib pals Jlio (j 

Usuljg <cljgJJ (j-ojJb bji£- Uj| OJapJ IgLsug t _ 7 sw lgj£s j£J 
IJuj (jSff- jii*x>g jsLa) jg£JI jl JisLu* ..jljaiwb bigall 
igsu tt—tdij J&.L} BabjJI J <USl*^g c^lAjjVI j 

I JL) ..(jajJI 6JJP IJu (^jJI 43t*£Jlg jA*aJI Jl^y ,bgsbdit>l ^jssadJ 

J5” d Ju£ 

l^)V JlJt^ cOnogJ ^bLdu it julgAJI LUj <Jl»JI l^ISLui jj 


djjias>-JI Cj UI3 jJ 1 ,jj> Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ gjjj 5 | 


.^SUl ISLJlSwuo ga 4 jjJaj (jjAxj V lilt, I^Asj 

Olsla-J! (yk jj^JI ,55x«fca (jlc- ioibJI t JaS jo Ills US 
^uujJI JSLi jjsj dib jJaj 4 ^fij Jx ^uuJJI Olcliffi 3 l 3 

.(Spacetime jl£ajJI)_> lo 3I <<LuJl> I 

^Ijo-Sll ^x Isaoo- dSjw ^jJI ^aXsJI jjSLII JSLw j£l 

tj jxo 4 J )Jlo jdboJI ^53lu4)l Jx dl£jc jx ijhw ij^U-^l 
J^SJI jgUtLfiJ fSjl I^ajI^lO ho JLglL m l 3) Lit i^yjAg (Juuol QjJ\ 

(j loll jjSJI jij» gSljil Ojjlso 3 ifllxoio gJhj Uil 9 (Jj4l 

.loUf jjflJlsto j^S 6* bjlS" <Ujiaj 

Q^J\ (jl ^3^ ^SUl I^aJ&aO Q^J) 3) ^Isll 

- J3SJI 4 S^o- ^ dljj ^jJI ^uol^l ^UajJI ijvSs’- j ■uS JSLiu ^33.033 
l^iaa V dj| do-jjJ Lj^Ixoa ^Llx djl i^yiLiso 3b ^k*A.a ^3 

3I) jlSUls jUjJI ..^£aX Uo^&lao SI3 OlkbsSSlI V3 jojlf <US 
jlS IS] lo dSjxa U$u JjjkZmj cLSl^iSl do-jJo 63^0 ( jlSojJI 
jojU ^yj&a Sf d 3 Sf ‘6 Jlsu 3I _p-I OJo- JL*S g§3 JlS jusa ljJlo- 
.ObklsoSJI (^yo- SI3 < 4 jIS 

<JaflS Joaoso 3k Jj <iJoio jf. &Jlo- (Spacetime jl£ojJI) 
.JlSJo JSLiu dxS^ j£$ V3 

jo jefaj 3 il 4 l j* jiJLXASj cUl*Jls (IaJlsu Ciy> SJljJx j3ji 
<(Molecules Clbjo-JI) Jb Uaoso J I Jo- 5 jj»o dJ3^S cl jo - 1 
CjIjJJI) l^ooso- ^ jibol (3 jx-I cl l)o-l jo 03^23 cljo-Sfl dlJ3 
Ob3J3jJI) jXaoI cl jo - 1 jo la>j3 Ju J3 ^aj i_ytl3 ((Atoms 
Ob3j(SJyi) I4I30- J3JJ ((Neutrons Gt>3y3Aill3 Protons 

.(Electrons 


(bjiasxJI l-XSJIj Ot)j3jJI ,>o Jujall 
fb/groups/Sa7er.Elkotob/ V*^ 1 J® -1 -" VSj^ Is*-" 1 
sa7eralkutub.com h„aj» 3 jjj 5 | 


Lo JS j .0 jStoifl 3A to I03J diaJlj CJL< Jjb j&l 

??clj^-yi dJb JS dio ^jJI 

duS^JiiSJ] cbj^flJI ;k>jb (j Cjb^JaJI ^>lofcl j-o 6J19-I3 Ocbf L& 
j^ J \sr\ jgh>»<^ ^ - l&Juibu ^_ >.»■>«.) - ^xll 4 jjiajJI ..dibJisJ^ 
ojji C*flj ^ 9 - bjiaj ^5 <IJl& lusj t_y* 9 - LUc l^X*i> jl cI&IrJI 

• |jC 9 

<bjlaJ3 iLtfbj isxj&ua jyb UsS LL&* Cj&jo 3) (^lll ijialll 

c JS^ LJ jW*6jLu)$ <^3! 9JI3 J3^j| |jj la AhT j^ Lu^ojcu) 

. 1 * 9 j 9 - 03SJI 

jb3VI 3A I4L0 JL9O3 <cl«u»»yi j-o Ju>Ossil I4J djjiaJI dij 

j&3 ..(M ibjiaJJI) 3I .(Super String Theory iaJliJI 
.(The Theory of Everything JSJl iijJaj) 3A j&SllI 

ijs dliS* £3 j&s ‘(^bLfl JliLU J Jf ^siXui 

.isrSL iflJI cJJij jl JLjS 
!<Lk 1}| ^u>l 3& j^SjfUls 

IEAAO 
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ibj&sJI Jo jail 
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Jl J-03IJI Cul£ l^ssjjb J lo^i cbjbiJI HSJulo 

tj *. Jl &Jb j*iUI J S jjru Jajjj (Unification) 

.ib JJ5JI3 iLSb^iMSJl cb_^iJI jj 

) Jo Juxi Loji bl£ ^)l 1 ^*j151a£ 3 4***«*JI Jjyo jb^l £bj*2JI ' j ^ *‘ 
]Jlu (j 2»- U^si-oi ^£> jl lo (j^3 tlo^jVbjKO jjuuJiJ J 4SJJI 

dJj CsSrjff- i^y» <(3*9.33 ib 8 Jtfc J 3 jAI (jjbb jaill Cl^LsnjO CJI 3 J 

!CjLa* 1 «JI J Sj-o J 3 ^ J 3 *U 4jjialll 

liaJlill 4jjiaj 

IEAAO 
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I_)l jlUI 

..1968 

ijjo ljull IjJLsw 

J-UjjIp-) 4 a*>I ylw Jllajl Jbj^ dliA jlS ..jl£ lob jl S 
.(Gabriele Veneziano ^bjZJLi 

CLaj iutfbj CAtalao ijs- AmS (j Co>-.u oUJI Jbj^osJI dlfi jlS 
OLobj t_*sS Sjlc jlS 43 1 ^41 ..SjjJI J ol^l 
iuabj itabw Jl di>j 6il§ <l^S Ctsoj jlS igas 
.(Leonhard Euler JA 

SjJJI J 6 ju£JI 0I5III ^c 3 JLkOo iJLaj CblS ilibdil dJj 
l^jjjCsj I33IS C&labikl dJb jl pistil go) J S juJ&5 

gUalwl <Llila4l dJj .((jybbj J3CS jCL*J 

tdjjJI J Sjru^ll 3 l 5 ill ,55s j£ jrv*^JI ASlZuS) Jflpo j) ^bjl^ 
.iLoJUdl JibtU J Iao»»j jbjill AjJaj JJ30 5A C1S3II dJi jlS 3 

iutfbjJI Ci^lilsttl dJj C*s§3 <ijL 2 oSill dJi 5 ^w iw^tu.) b^Jisuj 
.(Leonard Susskind JlU^wLi ijbjJ) ^Ju ^p-[ Ju J 

ijPio jo jSSl uLflli CAtalatJ dJj jl Jbj*oll dJi <*JL;uS 
j£ ipoli Gljljl&l t-0 «n*i OV5P-H0 ^Jl 43 CJI 5 <Ltals4l ..Gllijp- 
3 jI^o 4 p 5 ^p- ijimo? LJas 1 ^ 3 ! op- 33 iwdjJJI ij jv 5 ) Jojsi* .^93*3 
Olid 4 SloVb 4 p3*pJI dJb .. jvdjiail 3 jp- iJaUxll 4 p3^pJI <UmJ 
Lutp (3joli JSCio l^l Lul joOj «jiUSbyi3 iOodl 
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.4b tail 


^ JlC- i_ 4.4.444.1 sUaSj < jUuJJ 4ibo ^>43 LoJlX^ 4il j^sSlI (j dbuail 

.Oj^ua) 4SL*mS 1 jl JlOIsu jUg <4L4A&I 

4JLc ^ISaiui ^jJI <<uujl 9JI eby^oJI jlsll jS\ 3J& cU 4^441 L4>Lj) 
((d>jL»JI (jjsl) ^44il C*9o pals JliLo 

IEAAO 

jlj^VI 4 j jiai! J3JUX4I3 cUJLsjJI jl5 (OLUrmJI ^IjI (j 

..i>yaiJI ,j 5 jij*J JJLLo p^jjJ CJlSs < jdU^03 lJUf jtLJs 

.(> to p5^»-l 

jS I it jiLtJ jl L^ 5 U OUjjj?- dliA jl C»yj Uta 4 j jJaill 
jol 3 § 4 ^. 4444 ?U 4JL9CU4UO3 < 4 iSL «40 4 *^S ^3 dl> 3 - C340II iS’J!*! j-0 

jSLe ^3 43 US’ Sb3 Loll ihSJl igat oUj_)»- ^3 -jjtuiujl 
jx yju alsul SjUlsJ liul3 «iJ>s jr^3 t*i3»-3 j^ ^^toiJI 
. j-ojJl3 ^LdjjVl3 jfi>jjill3 J3kll ^3 c^SjJu jJ Ul 4 »jVI 

^Jasu L&JLrs’u ibjlajJI OVala^ plSjl (j vjjLaj LojI dliA jlS 

iji»- cl^VdbM3 4jjJaill Ua£- ylc JjJ pl3jl3 cgS^ iiJbuo gSUj 

(j (John Henry Schwarz j^) pistil eb- 

dJj jl (jijCS I3 <iuibJb L^lajj3 4 j j hill CAbJussj ^03 

.OjJJl j^ 5jd0 jLio jLLo 100 _> ^aol JIJ3VI 

.^u 9 u 0 j£Ji JlP-I ^ dUi Jlsu 4 jjiaifl CiIJlj 

j3XfcSl jj?tll) jjjlj-" oU- 44 i <ikS 4 l j£> ^ t^JJI c^ypJ I 

(jb <LbbJI <533 Jlj je J354444J C(5_)»JI 3A3 <(Graviton 
4EI9JI 3I cjpJI jjjl^i Jff- viUJu3 c^^l (3 j« 3JI ^laJI ^31444-0 

42 

4jjias>-JI GbJsjJI ,>o Jujxll 
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dods 3JJI 33III ^oLiLlI J&4JI £$3^ J Sijiitl 

.(5j 3JI 33l«*4l l j£’ &oib*ll iLiSj 33^0 o&t £ 

ib^laltl CJJs>3 C*siJI dJi iaso £ dJS JS Juu (^9-5 

(Vo -jals jbjl jU,Lc- l^Jf. Jam £«**»■ ^LlaJI 3 

.(Michael Green) JS0I03 jjjl^ 03?- U-a> tjbjolll 

iudb^ll JSLLU (^sb J»- (J| J-03 cGbidUUI JSI3I 3 

3_>»-Sll ^^ill CL03 3 C»lJu9 cdj^laill da-l^ Cols’ 
<4 j 3 aJI 4J33JJI3 < iw i *j9U»o3^SJI 333 :ioil»JI ojbu 

.io*5tCJl3 

4jy ‘l^JLptSj jl qSLs {j - ill JSo Uas Jlo LiCS sUs dUS jlS 

iu^oll qo (Unification) Jip^l ^3^14 J*aj jl J-Ualoil ljp-1 

.^11 &JISL03 

I4I9- 1^*3 ^ g ^3 i>jt^i.lb 030^ cUJb&JI J sar to 3A dll S3 
. J£)l djjJaj l&Jd£ I&3A03 ‘d±S^° C*§3 Jou 3 sCL« 4 >I 

[The Theory Of Everything] 

IEAAO 


C0SUI3 GbJsjll (V° 
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(j j-SLJ I 4_x_J j) i a t iii 

?<LS jLow i^jJI (55*so Jlsu 1^5 |jl& ..yi^ ^SULil 

??4 

IIJlrj jZjS- ■Iff-) tjs- (53*»sJ jJfc Jj 

Jj Lip- (^oJbi/l JLpJI <L 9 j*usu jjS (j ju-jsj Ull l$Lpit 

jj&U j^S ..1 Jlssj 11 j-o gSljil J 03S ..d^to-J) go 

^JJI jJLr 4 I ^Sl£JI J 5 <jja ..Afljlfljl jIjjVI (^Lw*»5<o j-o dlS 

.JjfcjLO (J^-wJ 4 4--— ll— 1^1 L^Jj^S (jSl djjia-JI d S' j*mJ 

jj&J 5 jJX 0 Jj 5 V C^gjjs- (3-0 dlS jj£JI (jl J3AJ lfl<\<)flflo 4 
dillo O&jff CU> iyi^a -h<ys>- jx 5 jLfr <Jaii 9 Jsr)$ C^i j-o 
.(Energy Strings dSliaJI jlj^l) l^oo^-J dSliaJl ja ISJjis 5 jr«-« 

iLiLw^l (3-o OjruS' iLSLiJ (^jJI jIl-sJI y$ JI03 

j££j l^ic. ^l£l> (_yltl dStlaJI jljjl (Ojly^l OJLwij iLs-ji uuM 
(jX/l isudaJI OU3SL0 (jlasu (^xJI (_yS> iatepto 153S3 J&WI3 (Jjlaj 
.l*M£AI btcoj? 1 l^S^sj 

4 o<hc' iLiLcw^ d-j^Ao.^oi (3f. 5 jLc- ills’ jjSUl <( 5 j 3 -I SjLsjj 
JSIp- j-o l^al-aj jl dslkll jljjl jJiflj (^1 CjIo^JI J£> Jio£i 
tjii I SaUJs dSllaJI J&Jil JS jjJSL L,' llsu jwS- Jts>-I 

.dJLop-3 (^Jl < <L>j£ 6)3*9 
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tJLflsJuo jSCo j$SJl £)lj$SLo JS uflusj £i&UaZu>l djjJoJI dJj 
l^lo (^ifl OU3jJ3-uJl3 C>lj3jf6Jyi3 jl 

.jJoal il^o j* I4.J3JL) J3SUJ SjjJI 

4 » 3 *»- gsl^l 3 l^ 5 U 3 c 4 jilo l^jl j3jL0issj I33I5 jaoVI il^tl dJJ 
jl^Sfl dij j-o JJ3 JS^3 cjl^ifl ^X» 4 §UaJI j-o Sji^-o lJu?- Cjobo 
j-o ds-lflj ^si»o <t^A 3 jl j£«r i(^Ji Jl jdisa 
l^*ajLai>- SiUJj i^Josti jl^VI dliJ jow jljikl JS3 ! 5 jj?t 4 l 
jow Jlxj (j jljXAiU jS^r ilio l^S^xj [jti I 

ioibJI 3] SdUl C>ljS CiUj (^ la» jl < jaiow 6JLW3 iSjjJaJ3 
...3I ...31 Beta tio 3I Alpha LoJI 3I 

3I difftw 3I dslb 3] 5 ilo jlS <j3&l J JS jl iLdSlffJI 
.iallsio Jjiaj jb'31 jx 0 $fa) gSiyi |j 3^ 

OlSjj3-3 JoApJI OlSjjp-3 v-uiiJI O&j^- jo JjiJI ' 3 lo 
! 4 a 5 s iaJlaJI JIJ3VI jljXAl icjjJs 3A ioilpJI 

iL^ujJI jo J-03JI iiiJb- ColS" 1 ^ 3 ^ Co IS dOjJajJ) dli 

i»*Ja jjlc cLo (6^1o OI333AJI C0RJI3 C) juj3 JlOS i^SJI lSbolS_o03 
^-ol (33^3^11 (5jJJI j 3 ^JI jl &*■€ _>lo 3 VI jljl*l3 

v_*S)3^JI 33X^0 fjs- joSJl j3&JI Jlo 2 b 3^32 J3I3 UJaSlo 
OLobjJl3 cbj*flJI 332^0 jjSl jlS dJ$3 cOlj^tt^ 

.<L 3 l 4 l C0I3J04JI J 3d»o 

.. 4 j)JlJI j-o ibjJalll I3U5U 

IEAAO 
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ioJliJI jt^yi ijjJaj j*m£j I^sJouu ^ 9 - 
dj^iaj cUift ^bto-l <4SliaJl3 5il4l jljjVI 

jSLoo <1^/3 ci^eJbJI JL»Jb <LJil l*Ju l^iJaj jl Jl jlS^VI 

.Lutfbj J029S03 

al»yi Lui&> jJg J3&I tj 4d&oj 49-lsw joo 

. (o-ojJIs jbjjdlg J$laJ I) 4S3>s4l isujVI 

(^3 <1^2j3j jJiiLS ^1 ilsuVI (yi iulSLU 4jy*JI ibuVI 
V jSJ cjj 4 >l J3^JI yb**l«<l3 ^fll U3SP l^JI ^hisu i^xfl ib«yi 
j9b jJiflj y ibwl $39-3 gi-s Luibj il b^lal 3I g3lo 

dJj jl £30341 J JaJ4,I3 ..4S3j« 4I 5ij9ttl IUJ 390 l^ljil yjlc 

uuj i^3iuj y 5 i^Sjjj y tusa <j*9cb U-o lji o^si ib«yi 

..iji. S ^5jj9-l j 3 Pi ..jiioJI (ybUxo l^A9s9- 

ImO 439* ^3^1 U*m> (3jJ jl <JUSU jo ^u9 ^3ol& (jl bj4aj 3I 

..( ) 4 a 3 JI I JUb J±o ijsjsrf) $ J341II l«jfe JaA 9 j jJLrj dJ 

ib«yi djJj l^Lo- ln£o*w i3«bi)l dJi jo jS\ Ljjisl 3/ j£J 

jys 14 * 9 - i^obiii ji ..d£u^«ji3 ^lijjyi :(3j9-yi 
.(Holograms) cLoljjs^^l j3*aJI5 ibuVl 

jo Jo-JO jl 49-jjJ |jl9- ^Ltt9-yi jo tjjtflj ISI l^lbsso ..(J* 09 - 

•J^3^3 C>b3jJ^jyi3 OljJJI jo i-»>i>3 L^olSo jjf- 

ijffi , 0 jO JS) dllff cloS Jl ^1*90 jb 5 yi dJj jl l&kU£ JLS*JU> 
gsljll (j ..l^al$£- SiloJJ (jjasu ^xJI JjJaJb j*4 t^isr ibul O^j 
31b (5JJI jwlsJI JosJI Jl 4sU.yb 4Jl£o abwl 4 sm 3 Jl ^l*9u*i 

. jjtu*wjl 4*»jisl lo Iw«u9- jojJI 


£)j&fJI Cl) L>j3 jJ 1 ,jj> Jo jolt 

fb/groups/Sa 7 er.Elkotob/ V *^ 1 J®' L " 's ®-*" 1 

sa7eralkutub.com h„aj» gjjj 5 | 


Js. d.faLpJ.0 ^om>\ l^ib j£$ SjbLail ibuifl dllj 

.bjiaj l^lSLft t_jbSJI j 3 -l jj 633^ dlliA ..dip-|jOo3 l^uuu 

.4JUsm >5^1 4*aAl 1&J tJul jb3^l dJj 

IEAAO 

loJtl*3 tJ^<*JI Cub J3^JI jl j3JtflSsu cUJbiJI jl£ < jjlliujl J*S 
(Spacetime) ^33^-!! ^buudll ^>3^0 c ^0333 ^L^wJJb jjLdwj) c L> 
^liauto < 4 Slo£}l 3 4UJ3 4 UU>- j^g guU 4 j| (jbt j3&)l 33.03 
• 5 >o JiV J3i» Jl (Wormholes &133JJI c_>30*ll) 

La J30»iu <^>SLo Interstellar ^JLs jaIu j^ 
.jAJLO J&Su ijLjja jl£ 14*9 jl 5 ^jJI 

j«o ^Lu jl job bijl 3I ..4333II 4 *iu J3&I jl ( >3 sto I3JL9U 
JaiJI 3A j3^u ^uul^l (JjjiaJli <4333! I jO-V 4933JI J3I ,j dhoi 
c yiO*®i 4 l (J^jiaJI 3A La 4 J 1 ft job ^iSLj (3 jJI (jjjjiaJI ..^uL^I 
3I S^j U^oo-I <Losu (Ja 4933JI job LJj 3I j3&U 3A3 
c jckoill jlSCo 4933II 4 j L3&J3 tdllS 4 *du L 3I Lis 3I L>3Ji 
dUi J3*£. Sjoi^ iuLU J3VI 4 ha*JI j-o ^sUm 4 I J>uaJ jl juM 

.u-Aiil 

4933JI JLo gu-uu j3^JI jl 1 $ t^^jJI ^ 3 ^as 3A dll 5 

LLaJb Ojsa^pbo lljis bblo <Uuii jl j&$ 4il9 cia^aJb 

.Joas (3jiaj J^-*U3 ..^338 j£-*u Oi^ jo ibuil 

^mjJ) dlli <(33»-VI 4 *p , LII i 3 3* ‘ , m ^ I ••Ido' J*ao' 

Olcliffiiyi u *<u I Jup- j£-*u 3JS2JI3 ijjjoLU (jb^ao j3^il 
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ibj^as-JI cuSUlj Cl) UI3 jJ 1 ,jj> Jj^oJJ 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 -" Is*-" 1 

sa 7 eralkutub.com h„a^„ 33^3 5 | 


(JLajyi Jio cCjUj jj>JI ^3 s l^uJ 
J$-Xu ^3j-oJdJ Ldy&o J3S0 dJj $39-3^ .^lilo 

IojJ 3 jjo jjSl &0I&03 d_J-oj Oj^ jl 4 JlSLg dJJSj <^j|£ 

(jU- 

ii3j^4)l g y wjJI dJi ^oy i iaJlaJI jlj^ifl 33 $ jL lxa> 

JjflJ j^-ff *XX«yO J^iuJ ( 3 ja 4 I ^muJ\ jx 

l_x«*9- dJij ..iUwijJ3 49-^loJ UiSLg i^iSf tdjli J 3 SUI J 5 I 3 J 

133X0^4 1 i^S' Lkuuj \}S) 2 mjja J3SJI Jam Lo 3A - 4 jjiaXll OLu£>y 

..1.4 , 0 3 j. 9^1 gv.m.xtl J3 * JCc$ i^j-cxJI dJ 3 Jam V3 t(3^SJJI 

.Li£ 2 jj\S 

diSJt-o dli& CJlS c 4 jjiajJI I4) CJL03 (jdl iooJfcVI j 5 J 
5.A9-I3 dj^iaj j-o 03 ^X 3 j£> - 2 j^iai/l- 1^31 jyfc il^S |Jk9- 5 jjuJ 
.3^9-13 ililao 3I .A9-I3 (J33I3 3) iaiis 

jl JbySu 5 * 19-13 JS ..itlxsio Cib^laj j-o 03 ^x 3 Col£ Jj 
,Lm Ltd. jma 3 3*19-13 J 5 3 olsul 3 yLc. dLa> 

55 ^ 3^341 dJ 3 J 9 - (jU^ 

..$[&■ dSjstlM 1 to 3 A 1 4& 

IEAAO 


djjyOO-JI O UI3 jJ 1 ,jj> Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 


- 3 - 



i-Li LJJ I j L_j I o j j-J 

jljjVI dJ^Iaj stole jlS <^ai 4 l j^itll j-o OlColoUl (j 
CJU g9l$fl <j 5 JS^mi jjo jrd&JI l&J jds-iio 

^obj JSLO l^ls- j5Lff d 0 t«o JS <<bjlaill j-o ^*o iju-Mf 
.^5j 3-I eLwl 3 cLwl |J d^LiCuoj iaJbipto gStb (^iasd vlitesio 

(yb dll 

{Type I ♦ Type II A ♦ Type II B ♦ SO 32 ♦ E8 x 
E8} 

Cots' (j*>twSn (j LbSl ibjijS dii Co IS ij^Sjsu U5 btla 

(j b&o lo^ 9 bo Jo *2)1 2>SLg V 3 05^11 jl juOij jtfj jlaj LdSLCo 

dli J5 Jlso uLds c^SLtl ISLolSLoj iLuCJI UjJ> 3 <dJi9-l3 ibjiaj 

ijvjbp- jja J 5 &£ I 4 SI O 0 sJJ <Jj>JJ LL 03 1 C I jia )3 i) jJaj ^Slxo 
??!50ff-)3 djjiaj (^ 1*^3 gSljJI ,j Ob Jaj 

..Oiftbaj dJSLCtl jl t^-so dJi jlS 

jb 3 ijljil) (jbj^aJI jSl i\jdS j«Lo ^ dixCtl dU j£J 

^1) 4j^iaj gb >33 OLi*si**aJI idL-abba J eb- (Edward Witten 

.(M 

Jj <loL$ iiLbto Cu<oJ (_>«-o 3JI Ob^laJJI dJj jl Jls ^jjLsJI dli 
l^Jb OO 0 -I 3 ifjiajJ ialbia ibol je SjUft gdl^l j 

^■ol 

.(M - Theory) 
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Zjj&sJI 00SJI3 GbJjjJI tja Jj jCJ 

fb/groups/Sa7er.Elkotob/ V *^ 1 -P -1 -" 's ®-*" 1 

sa7eralkutub.com Uss$o ojbj 5 | 



J SJZij Cibjiaj (_>aapJI jl d“h>^Lo fjs. ft 13 jl5 4p-ljfvSl 

^s>^f 12*2^13 j^s jbjifl HjjlajJ jjj&JI 

.(Dualities 

(J^all ddsiJid ^Lu>yi 3k i^gjiL^xJI OLma^S'VI JJi 

Sjjj) (^Jli USS3 (j 4 i>Jk»JI CibjixJl3 

.(Super String RevolutioniaSlill 

Jl jhja\ idjjjiaj CJb jl (jOj g Ja Zwj <t>l £3^341 J ^41 

!l Jjjj jCUs- Jlp-I gSlJI <j C*tfu-olS < 4 jjh;H IJjJi^- IJlsu cOaiA) jl 

djy ibjlajJ] ijs. 5 jru 5 gblxj dJ CJ 15 diLsI ^JJI JUJc?JI OkJI 

jl j&$ |JL»- SjjuJ dff-L ua$ jljIAVl3 iJlAilb JJ3II ^O-aU -JlssJI- 
d.»A6.m.'t Jf' l^grlhiol cLaP JSb*r ,Jp iLudj j^Sjl JiAJ 

.(Membrane) 

J3^ clip Jp , Ji-tsu gsl^ll (j UjI ^buAA«y S^SLaJI JJb 
js^3 ilio 5 ibt«< tails' (jbjVl jljitol <u *m> Membrane 3! 

cb aP 3I (Jp jefi ,j juA»j Ul & 2 LG jaIpJ 

jLasu Ul£ <jso l^SjJb ibuill jp yS\ abul 3a jjS’I j^J j 

lijjS 3k L^aO JlP-Ij 4 aaP| 3] gdljW &JlP jp (JLIJp J^kloP jjJ (j 

• 6 ^ 

jl 1& Lao j^So jl jSbJ,l jdo j 5^3 <i* 5 i<tf 3 I*j> 5 j£s 1^31 tj>p| 
1*1$ bjl^s^ j3^J jl j &-€ &up |>9 i3^-VI ^>l3sslls ibuVI dJj 
jif il^lR*A**>l (Jp jJloj ^3 jxJuj if Li^J 3 c jl&* JS j Ul3»-3 
Jl 3I cLasJI (jljo-l V U^Lap-I CjIa) jA-3 Glaay 

!ilsLAA> 4 aS j«asu ^jJI Membrane 
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Zjj&sJI La&JIj O L>j3 jJ 1 ,jj> JUjaII 

fb/groups/Sa 7 er.Elkotob/ V*^ 1 d®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 


.SljtfJI JuJlw jsr I tSljiSl liul 4jjlajJI C^oJS Jjufe JS ijjjSj 

IEAAO 

C^J Ul ,.)iS ?^JuJI j-o jl ^JaaJI jlffifljVI jl lls«- Jia*p|» 
(jto - j^J ..dAo&LflJU 4xu<uJb d.l.'X.^cfl OJl& jl JlSac) ..Isj^uJLs 
«LlsS c^wi jl ^JLdjj y 1*3*1 (^Jx) £eJ£ j$A>£j clcJLssJI 

jbVVI clcJLt j-o ds-lj ..(Burt Ovrut O^Sfl Ojro) 

.iajliJI 


IEAAO 

.jbjyi dUb 3JLJ y 3 i tjjju ji juy <jiijtsyi ^*s usd ^ys?- 

(jo-jjw*! (jru>jl)j (ub^Mp-ju djjl) cUJLsdl tjL*aSl 1987 <LU» 
.Ijj?’ 1^*4 ULcw (XLuuJ^b J^)3 

iu«il (33^J liw J^*fl 3a cLaiJI jl -l3j.Sj- 
^jji \lsu jLs. ju>yi 3S ^ijvsyi cLaoJi ji <ii»yi &JU 
..alsu*fl iJU Membranes iuidl ^3*5^ djjiadl diojtsl 
3JU3 3I ( 3 j 3 ^l iu«pyi dB J^«J3 

!) JLsu 11 JI 3* cLaiJI j ills- 

(iJb J5olo) cUlsjjl cli > d J \st jjuaS C 1 S 3 J t»iL*uJyi dji Jistj 

iwi^s 13^33 (Joiw ^3^)3 (cy>b) 3^15)3 (^31* J5>)3 
.dillaJI jt>3l j3$j <LiJsJ 

J^-13 jl9 < jUi Jip- Jl llsu 11JI Ola 4»-L4)l ^ jd*a jaljv9b 
dJa (j3 cSjJb JSd j <Uuij Jja Ij^SUo al»VI dlj j-o 

..^IjJI JlrJI dJa Membrane Jl 3I eLLaJI <JuJb jlbyi 
dJSJb 3 ^SOmI cL*JJI dJi jld c JJLftJI Hsr L4>l jSjO Jsyjtj Ul U3 
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Zjj&sJI o^SKl^ Cl) L>j3 jJ 1 {yi Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" Is*-" 1 

sa7eralkutub.com h„aj» gj^j 5 | 



IoLrjI 10 Jl clAill (j jj'jJI JSLiS Ja.uflJl> 

4*0 gjJJI gjg^-VI cUlsiJIj t^sta jyco tgsljJI (j 

Gbgbl tjujs&d I go iJlSM iigbill (j jIjjV) 03^3 4a**alb 
.(Type II A) gk gJl3 O b'3 VI 4 jjbjJ gu^iGVI 

..(J-j-OJS- 

j^ gift gLkSU U 3 l U 4 il J3SJ ibgbill <toJiflj ^ JJI gilgt 9 ifl 

(JibJI JLSZaII (j OdJlfeX-U jL 33 ^I 4 SiSbii jru 5 cLLft gift J 3AP--0 

jb-l 03^ J^pt> jb-l cLift dL& 03 ^J jl *(3^ il lil < 

jl jL^II gasu ij j^§3 « j«j 1*33^ JLo^sj ^JJI clAss/l go t_*jg 3 
lj ^5 Ijbsfljl J J3J 4)3^0 islb JJ3J tij^LftV) dlj gU gul^f jj-},SO 

! Jj Jjj- clAft gift Jj Jlp- q^J 

C*§3 J U^uflSU go bgib jl gJoLuall g> g£ff 4 j| gi»* 
jbtftjl J J3IW Lo» JCLC- gilfrdl dji gft <L* 3 bJI 4SlbJl3 < jL<ftitej3 
.JjJl»- j3^J IjuS" 

4 flJjiaJ! gdii> filp- J£ gftb Uj^ g3$0 j) g*»- gjlo J \SrQ V 
l&JLpb g&£ V 4)3^0 43 lb iuS. C^-JJ gJclift go guftilj ..Ibjl 

.gtJLuJ) GljbJU go 4 aS gctftj i£jJI Uj GJHp" 

to dL& Jlj to g£J <|ju» 4 JLm ij%L) Cg4l j»>J 3 4 aJ>> i)jbj 

.j^l 3A 

gft gu£ cjft- (gift CJuOff- jb3ill 4 jgbj jl 4 > ijgvxkl jft 

.SJlPuo £3^30 v_«.c> 4 i-t 

.iuibJI gft l^jLbgS 

IEAAO 
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Sjj&sJI O UI3 jJ 1 go jjgoJJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 J* l" 's®-*" 1 

sa7eralkutub.com h„a^„ gj^j 5 | 


- 4 - 


I jj > 

65s < jjjy ^bl JH03 <. 2 jlu >iio 

.jl uJI kJjJ« 

(jill l^ 3 V- IJL 9 - 4J3S 63s iualsJI j 1 h&kga ilflicl ps-js 
J Jo3 j* Us U 5 g 3 l$JI J -^io j*co-wJb 1— £l$SJl JkVjj 
.iJbjyaJI (jiaol jx 0JL9-I3 cLibLJI 

Jlio tioibJI ,jx ojj-tl OljLU j^l 4 amu 1 sUao 3 ^^JI S^aJI ^io 
JuJsf OsdaS gSy jl IblSbob 4 il 3^ JJi j-o dLoJ 3 dJi 
63S (jlc dJJu juls&o (fjnuJabxa LoJt»d«il 3J jejifl j* bj ‘Jtjo 
IJUAsJI 4 *la 3 I4I5 iutfjyi CjSJl iluib- 

63AJI jl ^033 gSl^ll jj iuibjJI ObLoJI 
l^l liuibJI 633 j^ cy> jLLo jULo jLLo jLLo uUb ^333! 
V |J \s? J 5 bb ^3jS dJi3 !!l jiuo j3jSb'3 4 xmj 6jI3»i}3 ^333! 

.djbs*lwl jS-€ 

eUisJU 4 uujJb |J \sr ljrpt-0 jl 5 ioilpJI S3S £ JuJLuJI ijLsA)) dfi 
5>laj Cij&S jb3VI C>eb- (j2p- <SjrvSS^ jCU*J juSbj*aJl3 

. jA« jiljisl Jd»- j-o cLuibdJ aJ 5 t _ y olsill 

(^1)3 4 amcJ 9 U&o 3 j^JI Stalls' lJu?- £*38 iuibJI jl Cuijvsl 
0^9 VI bJ £L&o 3JUJ l£&J$ ciJbj*ill (53flJI 

jl (^is^ < 43 llaJl 3 OiUIl ,^u>L»VI j3S^I <yfc jl^VI jl lSjsj jsb 
jzo 43 lkJI jitij tyiJl Cj Iq»mup&U ^wyjil (J 3 ^ 4 I j b*3 V I 

J 5 ..4J3AII 4 SllaJI <Ho j ^3 ^3 JJI ^yu»JI 3A ^3 JJI Stio j^^aJI 

53 

djjiaoJI o^SLtl^ O UI3 y 1 y> jjyoJJ 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa 7 eralkutub.com Uss$o 5 jb) 5 | 



(£$3 Jib jp jl 3I ISlo j^3 ..Joap- iJik 

js- jlS - (Graviton 032^3(^1) ^JJl3 ioibJI 

L_*jlffsJ gjirl ibuV LJjluIJ dj) 3/ liU ??t*j3^ (j jJLLu-0 

??ll4le ij iLsUtf fijjolj jJlwS < jib LJ dS3jJltl il»VI 

(j j 153^1 djjiaj I^IoJlS (^xJI iLoJkifl ddjls S^SLflJI dlj 
^yl\ OUj jj?Jl3 l^SjW (_j2Jl dsllajl Ljlfrwa ..ioilsJI dituio 
1^3 lib lJ U. JasLsu J3SJI J J 5 l^io J3S0 (^ill Siltl JSLiJ 
(j jljjVI jlji&l j-o 03^41 cL*tRJl3 «liS jsb j*uw ^5 JJI JlrJI ^ 
-iSj&'i abwl (j iSj^I jl^l 6* l^3^9 b-bw S^?^i 1UI J*JI 
jLp^l ^c*«S?JI 3A JD3VI dj^A^ j 3 li 3 ljjsj| j£J 

Sj^- j^l (>^3 diii»JI Jio ialio j^l jx J3 ^j ^jJI 

CtlJJb iutflsJI dJj3 CiUo^kp-JI J3S0 (_,x/l 3 ^ 3^15 

td *3 jiuju ^JJI Jl&JU 4 a* 3 j-o J ^3 I ^ 032 aS|j 9 l}| JssJ I 
<uk- ju*sw j*j ^jJ) eLLsJI (j-o dJjwwJ djl^JI (j (3^3J 1US3 
Jllff ^oVI ^£3) (j3*i ..(3_p- 1 jl3^l3 (£p-l ibuV 

<el3^l (j 0^3 jix 5jru5 jJ^wi de^lo L>jJ jl JUpJulS ^tto 

jja&j dlli JlSU ..d*S ju-jSU (^jJ) cbosJI ^u>I VJL 9 - l^-le 

Olo-t4tt»- 3A I^Is-IJlj ^39-341 «14I jl ijsj^S ibj&ja clo d»-L?-j 

.Ob 32 *Slj 5 JI 

(Jib ..SciUI (jlc. oU)l V-xCmJ dUi JlSU I3JISU ..IJlP- JaA 9 - 
cL*lrJI3 1253 ^ (^xJI Se^UI j-o cUI jl JcpJUk ?? j3k»dj 

J-O^sJ (5JJI3 <dii.>iL ^JJI cblsJI !^Jt> (jSJl (jtfjiU (<U 9 jLiSU I^JJI 
^-wuj f 634; jAmJ y jj»u 9 dJjJ ..iJLa«JI ibuVl3 j3^JI 
.bjLsu 3I LtLfr j^ j»-li 4 l 3 gJjvJI dJIi^l i j32*sl^?JI 

lfl«ht b S oluiS^S j3-£>jidj juSb j*d/l3 clolsJI ClLp. 1 ?- jl^sVI dJi 

54 

Sjj&sJI l-jSJIj O UI 3 jJ 1 (^o jj_ 3 oJJ 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 
sa7eralkutub.com h„a^„ jjjjj 5 | 


5L»- CJ15 3J 4j| ^&j| ^^ole Jl*»- 

jl j£$ CjU32*sI^?JI 3I iuSlsJI OW?’ jls < j 9 -\ Jl so J ^ji-l 
OU~uu9- ljjjs>- 3/ ..ilsuVI dllj go LJLjjI ifljjJa j_yli jj^So 
(^jJI c Lw . y .H jo OjmuJI l ^ » 5 to.^< » -bjiaj- djls jju S JSLjij lLoSL?JI 
dJi IsJs ..js-SJI JusJb J-a2J3 jm£- JlsJI j jl^VI dJsLcoj 

CJ3JI (j JJifl ^Js. ..(J^UsVI (jU- LIap (j*cJ3 bjiaj j£c-o dJ 5 

•JWI 

.dJLo gjjjLo jol dlfi <dC ib ibiiio djjiaj 
.d^aj^c J5 L*uo 4jjiaS t^lS- ^4^ 

IEAAO 

Jfljl to IjdSj < JAflJb C*££jl O bjiaj cloJLszJI jo£ to ljdS» 

jb^yi 4 jjiai 3 <loU? Cdj ^ Ci bjiaj { Js- Ci^l JuJlrJI 

OljrUttij ^JlOj l^ib J3jj cUisJI j£J <cLu1m>I C^m-J ifljlajl 

jl J3dAXsu ^3 <JjLJI (j Sjjpio CulS jAl^ia) 4 Jaiaj.o 

jj| j^3 J3SJI iJub je Obb>VI jo JjJlsJI Jl cbjJalJI 

«jl 

.Steven Weinberg £jUj 3 juL*** 

IEAAO 

juifl Ldbj I4J393 Lolft ^tjj3 iojastll ibjiaiJI dlb 

gotoo (j yS elo-Lft C>jjp- byyS jJbl^ jmSU jl gJaow .7 L^j^lswJ 

jo jruStLI L^jjSbl 4Sldyb- t$j| (j joSj l^xlSjLo cjuSbjA'I 

cjOpitl (j I 4 I 0 J^tsJI ilbtlwill ip-jjJ iw* 5 tcaJI jo ^3 -ObiljvS^II 
j SL$ V JSiA) 5 jj«-o l^jy dJa3 ol^VI $33-3 j« oSlsJl 


iij&fJI L-jSJlj GbJjjJI jo Jujoll 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 's®-*" 1 

sa7eralkutub.com h„aj» jjjjj 5 | 


K Js- jJlOj V LJL»- JSL£j 3 (djbtJ^I 

O&jiM dJb &*$j) fjSUI jju&J) ^3*^uo gj^J 

^ 1 - ^laJI jV <(L©Jb <j*d$ IJiuAs (Lib- J <Ljiaj}\ g. flj dJi 
.jlj£*Jl3 iwU JJMJI3 (J*iUaJI3 4 h*>^l 4 l CjU-m/UuI (^Ju>o -^sJLc 

dU^S il^Lo j 5 LU ^t^bbO j^s (jjuSbj^dJI gi$ dJi 0^5 
(3b- JlUs 5 i 3 »- 3 « JIJ3VI jl U dil <^Jlj J J-«VI o®*i 

^3»b J3&I Ob3*Mo ^s- lo 1^1 C*Sjj JuStdb ^ 3 lil CJ3SJI 
&j£s dJb „j3^JI ijL ojj L&Jlsu jjVI dJi iJ-53 

.l^sUio^l IJb- J3J3 Iso 

,j U4C3J j|ju»-3jl3 jljCbbtl ( 3 jbV) iL««3JI 

. 4 jj JJI J3i C&blfldl Jbbo J ^tjlsJI 

ObV^I J d3*^di <Wj J (Fermilab oj^LojjS) jjbbo J3^l 
.<L»Soj^yi 6 Jtfoi4l 

^o^bodl jjjbui J91&0) 4^3 a>uO lo 3I (O-A***) 3& 

clsJa 3A dJi>3 <(Cern Large Hadron Collider JJI4II 

.JoS jj» &j£- J3 Ju 5 L*J 1 j 3 

licUp- ip-b j-o 4jjvuJ3<*JI ^3 JL9<dl Cisd iublb 4x330 

gj^jJu^JI Oljd gjjvuj (jU- jbab-b dlo£ 5 j£s ^3^3 (Geneva 

ltojrbb«J3 (C3AJI iS’j * 1 jj iujS iS’juA l^j'b3jf6Jl l^JLoS Jlsu 
OUami^JI iUilji <oj A^Uj lo OloiLd jJJLpJ <LmS\s£a OljLbff 
3I ioibJI )3 j-> jl I^Ualto) 3J I&JJL&3 isoUJI 

J-o djl ^yXJS) S^wLo ^itadl Jju (>s ibb> 3A3 J3oJljj?JI 

(MembraneJI 3I J3&I cL*iill jje (3^bVI ibuiU Uja> 
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ijifloJI c-sSUlj OUljjJI ,>0 Jj jolt 
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y JJi3 CiL&tl 03^*" £Ua jl9 

.1 £touo tjs. 4u3 dJj 
.ijUl (jo^ V dill jl '1x3 i*3jxZm> UbJuC .3 


IEAAO 



(ioSlaJI jlSjiM J ZJiJ jlijLso jbj^ ) 


ibj&sJI O L>j3 jJ 1 {y> Jujxll 
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iij&fJI JojaU 
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jjuSLtl Membarnes iJjSLtl <L.?t£UI t^ujc$> J SJb) 

(1&J$SU g jJI 


ilj&fJI OUfcjJI ,>0 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com h„a^„ gj^j 5 | 



iij&fJI O UI3 jJ 1 Jo jolt 
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ibj&sJI O UI3 jJ 1 JojaU 
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ja Jls-Ij 5A1 (Stephen Hawking ^uS 5* ,jio2«>) ‘gsl^l j 
I3JISUJ jl l^glhVoil ^ 5 JS jjjJl dl£ ^tlsill ^yjlJ (j jjjibJI j^UVI 
jj dao«l Jllp- liJu ..^jUso liJu tijjiaJI J 5 

3& (j I ddoiisJI (^alxil ja dLj&b ng j Cud I 

4 j| ^33 tuaSo ..^b^3 ^ilc- jLwjlT c^IsjS 4 a y ja JU^S jo9mi 
jjla- dda ^J&uo« .. jjlloJjl JL5U gjjllJI ij iala dJJia jjSi jtfsu 
jj (JL& 4 ) lJui (jl 3^ 4J3S Oijl la j£J <Ll& l& ^ 5 bJa Joist jJb 
Jli 4 l -tolff ^d» 4 > £ jl <*LoJbJ) J-utfliill ja jjjo^il (Ja (532^0 

jtoi&J) ja ^3^ igioS^A jfloiw bbs"- (ja Ja&Jb (jiSi/asfcO 

J V Laj I3 <doalsil Jodobioil djftS" ja JJLtl ^b^jooaj y (^0^3 
..ioilail CAMi-U ij 44 a ^ISoiw L5 4S0J3 ds^a di 
cdJ 5 iabJI dsJLIb 3A ^ilftil Jlitl jl jgJffuMt :dK*.«o dias'Uo) 

^iaal ja da-^ dtp- d<Afl.l i-^lhkl ixuoooJI (j l 5 bu] dJi>3 

U 5 [dJ3d»-] I^jUsj jl ..£j&J\ ^Jjbtfl J cl&Jb&JI 

..l3»20orfUj jl ^ 1^1 

IEAAO 


£)j&S>JI LoSSltlj O UI3 jJ 1 ,jj> JOjALt 
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sa7eralkutub.com UaSyj 5jbj 5 | 




£-LJk_S J-B> (3-C 

1942 jjL; 8 

jU JJ 1 cOi ^jJI (j JuJiffdl ^giLsJI Jjyo ^5J jlS" 

.Galilio aJJb- fJasJI jUill £lsdl 5 ls^ 300 JI tf/JJI 

C 0 IS 5 c(J*j|jj| l^«)l jlS^ 4 JJJI 35 cdj | jk aami\ jl5 63 d 

4 &olif ^ l^ji 6I5JI tSjiltl ^J^LLo < 5 jJC! 

iiuJLitl Ctwji <tol3 cJaJI ^uji 63JI ..(Oxford) 

.^Loxsyij iL*iL «Jl3 

gjIpoI jSyj (j iJbJI <Lklsdl o^sdl OblJj (j LiLtl IjLISjI jUJVI 
..<£)Ll& C0IS3 Lula ls»- L j 63^1 glS" ..<Luld 

. jJLj ,j C**»- ^ jlSj l3J3»o) Sjof3 Sj&j IaJlsu 

^*3j J 5 (jo jlill Jjli 9 l^le CJI 5 L^f-L> jJuJ jV Ijlaj 

JJ3J jJlSj (jL*^ 6 j 3 A*« 5 y jSLo J-oJjjI Cijh^a\ (LigiS 
..I fr tgL) (Jxl^ CHOIS' l^j) C* A (« J ..(jlol Cljjb fjS Ljiul 

jlSs (LJLS3 tJjLo ajJLjUuJ jjj&ua gCCp-l CJJ3 SjiAJ I&J1SU3 
4 a. m l ^1 OJu£ 

ij jjLJI CoLJ 1310^) <1950 &L« iuttfl ictlsdl cj^JI <bl$j Jxj 
jl^VI cljji ^JbjCisdj g*>UI Co 1^3 13 ^ 1^3 jjlw ij 3 flJjl* 

eljJjJI (jlfc I3JLK&0 U> \$j)S 'hjo ..JuJluJI ^j! 5 a umo djjC 
(j JLsC Ja^JI C3-03 a Ji 5 goJLd U-^3 l3jjLo 


coSUlj GbJsjJI !>o Jujxll 
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<Lo I3AL0 jjj) ^.ftJJLc. jl5 ..dljj JJ^luJl 

.i*ols>-JI ^£tOj*) OJS J lsjj 63^39-3 

(33 <4jbol ^Lc JalttJ Lflj^sl jSLcU Olfrlu) jlS dil^ oVI 

Jojo JJS- J3^w gjjl CiJodi 1^15 dJL*)l (5* Ciljjjl (>° 

C)jJ3j j^UJI Iiij3a- jl^3 ^303 ,j ^uS^Jb J^oljj j ifljJua 

•jhjr 

. jjaitl cjaJI (J jiasj 13)1*33 6* JS j*o l»3*3«( (_,* j ^t>l 

g*2io 3A (jifcj v_*la)l (jxjJiJ 6J3U 6JJI3 jlJ jjbJlw 

<<itL&S j>s- ^3JLc ^UIU jl^3 <(^>3)3**)! ^3 cUaJI jijl^A3 
dlolStJI Cob-jJJI 1 ^a 3 J-oiff- ,JJI cbjU)l jojJo 5^ Oi J-^3 
6 &r\»- CJl5 (5*3 c*j3<LaSl dstola- £bo CSIjJlSJ) jl*U-l J LijU’ 

.LmiLmiI dJjb JuO 

£3) 4as>-Sb Ijo <ij3fl-uSI daob- J 4*) 3jp-VI itoljjJI £uJI J3 
J3J0 jrCiS^ jtsZo (^SSlo jlS ..doli^aj (Jj3JI jjs 

GlibLu-o (J3 <gflJ3 j^siLu jlS ^io ^JLJI g)lb 3A3 

(j dJaa-Sb I Jo JJI UisUJI 5*3) ij^s-o jjolSCo i_qjJi9u)I 

40SIS3 *3^3 Sjiij 1 *>Jlsu jSLLtl Oilj ..4*1 p-j 3 dj J o] cjLatl 
(5* Coljdcdl d3juil CJa^-Sl ,.4 j 3^> ^33*0 doLu) ^^ibg 

.SjuSCll ddoJoail ^Jbolff- d ,, U CoLo3»-33 JUIpo ^ 1 0 c 3 

^Juull C( JJ laJ3 J3^ia)l ^SUo j*b (ji^o *Ju£. jlS gS^I (j jjLlai 
Amyotrophic Lateral (5J3*-Ci)l (^bJI cULaxfl d-&-J 
Motor Neuron 63-0^0 JJI 3^3 <ALS 3I Sclerosis 

.Lou Gehrig gjjrva- 3J jiy 3I Disease 


0UJI3 O L>j3 jJ 1 3^ JjjUJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 
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dz 5 \s>-$ d.&.M.'r lyba&l J 1 m> dJLy«j IJj 6i Jbji\ 

<dLoj Jjls jl 5 hjJija OjSij Aj^jskJJ to OIJl> 

4 Sjl sr Lj-tp- i*as ^4**) Cj-oIsj Jane Wilde jJjI^ ^L?- iLlSbl (J 

jJ3*S) (j j «J I^Jaiul5 (gjjrv»- 3J )_> *Uipu*J Jl» OjXomiI 

.4iLLc *15" 4l3al ( 5 ^ 2 ^ 5 ^ Jl§ ..1964 

GLb$ jLya 13^3 ^Juijcol^ iS 1965 41«( LkJuu 

I&JLSU 5 1970 4U« ^ 5015 ! Cjst I&JUW 3 1967 dJLw CijJ 3 j 
.1979 djiai Jjjjl 

cdjJuuj?JI 4 j^ 1 ^wlo Ji^ ga ^ai^Lu Lo Ijib (jtS" l^*frL) 
oUao j !5 6i 4 Xtl»- jya JJ ^03 ,. 4 j|j^ V3 <ic«*AiJI (_,*»■ ^3 
tjl£ 6^3 <^>jb- dsSlj CJl£ «U 3 ylfl J£j C**JI j] 

.cbjJsJl J jSLoj yS I GS3 dJjJua 

IbiLib j (Caltech) duJ\S j j5 1974 J <u1p o«>s«I 
jjL»- _2 < jiLu jjlfr j! 5 j <i*Sbj^yi 6 jl?o 4I GbVjJI (j 

..^JfcJiftUaJj ^Jfclsa jLju 6Ju«Sb <jjO JlS-Ij jl Gi>-jfi 3 l 

J3I £ya Jls-Ij jl^9 <(jl£ AjUjju) l4*eLi ^jfebu Jb^ $ s 3 $ Jjsl3 
1 yZZSTJ liJiLalb 6Ju&u> dJLul 13^1^3 d.O^jj.1 (9I3J I JJ\ ^Ul 
U*>le (gsjb 03*) ist l3*«»-j to) ds«3 ..<Jb lfcd» 

< 4 JLsdl Jlc-Lu jbitfr go JlujJj jjb jl^9 c^jbbu 

4 il (j ^jblu> 6^3 < 4 j 3 ^i C*1s ,jjb?- ,jlc. (jUt GLJ 33 *t 4 >! OJioj 
.cLi&JI (j bJj Jc?JI I4SJI3A3 I^jLiIjJj ^*45 CJ3 I4J Jj 

jjJL* jbb 3 »- £J 3 VI Gjlft CJjIs ^>jb>- (j 1977 &G ^3 

Ja£ fJJ I 6^3 cl^sJaj IJu?- iJjJCLo CJ 15 (^yJ) |j 

IJU3 jbb 39 - Ghli <^441 -JiM U *9 ^*^3^ UVi b^JLo J 5 Uo 3 


ijifloJI ObJ^jJI ,>0 JjydJ 

fb/groups/Sa7er.Elkotob/ V *^ 1 J®' L " 
sa7eralkutub.com h„a^„ 5 ^ j| 


J^L4)I jjJU 4JJtc- j-o OJjS (_yA*j jOtj^ 

^jls- ju 1^*5- <Lo§ OlJu 1980 &L u> <5jry<aS 5jbb L&Jisuj 

. jlj|j5»-3 

(jtfljficl tJbgJJ&O dj| Jlfij ^^iO^ioJLI ^Q07o jlS' qAmLu) 

!!jU5 3A ^jLp- 14U» 3* di&LsJI (jU. 

j 01335-3 (^jLp- C(jiSJJ jlS" LI ..45 -Ij^U l_0S3A 

(Vo £3} ^1 ^Vu <U3 (^1^03 33I josu ^0 

13^1^ ^3b ^3Uj v.‘.«.»<.; j!5 6*3 cjaJls- 3 J^ojsJI JLoLssxll 

.dJJUJI 

.13^1 3L5 JJI iaJ ,_>uJ .. t) *l3jl^ CL15 43L5 
..dJ ^5^33 1 lyisw 

IEAAO 


ibj^as-JI O UI 3 jJ 1 ,jj> Jujxll 
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- 2 - 


1 1 1 g_L_x_£ 

d.oiTioII Ojbj J ^uSyfc jl£ <1985 dio ijLn.fcuc> J 
4 JLo 9 - dLa>3 <Ijul>3*o5 LJ^s Lo 03ASJI ^Js- £13311) Obu^U 
.diba- yilJl cjaJI CyoO ibb 

djllsJJ <djL»- OJufc jSLio I Jcs- CLlft yyj lyl^ill dib- 

its jijX. £bj 4 CII 03 lo JlpJ <j^&JC£ dllb ClLaSj <Oj5j4>l 

03^*03 Life Support Jl oy^a-l ^ 3 j jjb cUaJI 

JiflJI j-o £3iS ^ilo ij £>>ff 

ijJlM-ui 0j<13 fJ 0J3 t^bSjJ 4»u2j3 <05 £3034) biff CuaSj jjb 

Jb I3L0-SZJ I3 j h *0 1 <<Uu^JL> ( j<*AixJI (jb 

j-o l3Jb-Ju»3 dCI^I £uo£!l J 03ioJtu Jii 3A3 <Tracheotomy 
c. <■<■<«■) jajj 4 >l dJj Jl OybLo JbJj djj CI33L! ^r.o.«u 453b! dJib 

iul^l dll 1 * 4,1 Jib j-o yuJaJI ,ydildl tjs. djjJiS ^l£ 
^J&jl jiabl cuhj Jly j£*L> dJjrfal djlJliit ^ol OO3 <dAAwiaJI 

^rua^o-o djli ft ^Uato jlS OJ & ys.^ ..lolff dlyoll JLa-VI jghfl) 
dat^ill ioJb3 cLbyi j bj£ .J-byLo J£**j J £ftl*> 24 0<4 
juOjAA Jjlo <5! ijjjlaff 13X0^3 I3RS Ju ^ 3 J jjb Jft d. <.030.1 1 
^ib&JI J-0I3J djj Cj j>ol$ <blff CuaSj yJ> ,j*j <<US jlLlm ^5^ a9( £ 
♦CicJI <jryb dl^soj diu J 

I3USU I33JU3 <£<Soysl £oi£lo l^u CJbSo 00 ^ibJI ubjbaa 
oJls-133 <ijJuUu-> I3JLXSJ jb*ft Shifts 3I OljfJS 3 Jft Olbj^o 
(JJI Elaine Mason 03*0 b ^Jj] yi> Cols' J30 Glbyo 4 l j" 0 
.dCUl *£$& Olya CJb yXsu b*S yJ> 
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(^Ijl Glkj^kl go giuSjA j !5 

dp-^J ^Js. 6639-341 >- 33 j 9 tJI {jffigUuj jL*C 4*9-139- gSjju jlS' 43 b 
.Spelling BoardJI 3 1 ^kj 

I^^IS" 

Walt 3^33 . JI3) <U*u>) jJ3**aS >*9- 4II9- Sjvij l&Jisu 
<(The Equalizer 3) JiLsttl) 4 a*«) jj^oS g^objo (Woltosz 
(j 4 fiL *9 C* 9 tJ yJtja jljj ^JloCLuJ jJiii*j (jl 5 dj^lo- 

3000 jjo yS\ 4*3 GloJS' t£l*> jjo 4 S 3 klo GI 0 JS 9 Jap- jl* 9 q 43J 
cJjJLa jJ3**aS Jls*i iljull (j gtobjJI jlSj ..I0JS5 4JL09- 
jJ3**aS jl^ 9 - J-033 <jJ3**aS j*iJi*^o jlSj qLbl J 39 - 49 - to J19J 
Jusux (^A*J gtUS^A IJl» 3 cgiUSgJi £l*J dpt* 4 l ^j^Jb j\s *9 
•«J *3 ^6 j-o j^SI jSlI J49I31II Ul» J31L0 jlS9 <i>3*ii 

4 *s CJIS9 t 4 *Sbj*sl <u£J 13S G30 ^ 43 a*u*j jlS jj3**«^j| 
J*aS 3k < 4 *jltajjj 4 *£Jb l&jbb ^wS^ jSLo*s 4 *jb GI30I 
. 4*1 3*^41 03^11 -4J3S ji9 tjs’- djV m c>3*flJb kL 4 * 9 -yi 
(jlt SjJloII Jl 03 lo Jlsu <2005 4**o JI 39 - J (_yAj Gljbb l* 4»3 

4I001I3J Jk***q jj*3**o5bl I3IJLC ciJL^i JSbL) 4 jJb| O^LaC- dbj 9 U 

G30J I4A97U3 < 49 i 0 Gljlwl L*Jlsu 3 <6^9-3 4^3 G^bac- 
Gl* 33 jfv^JSll 3 jJ3**«&l aSji Oli^ffuo G 3 lS ^6 JS ..^3 &***> 
.Intel iaJaxll 

..Jb 1980 4JL*J g9p I 3 JISU juj 

uwu i^Uaj y Gib gjjJolb ColS ^*$3^9 ^jIp- 6t*p- 
J *3 j J» ^jL *9 (j J*fi 9 s*J G 3 lS ylll Gyp-JCill 
l_**uO 1 JI 0 S 3 <4*9c*a1) 4 JL 9 V_**mO 1^031^41 ^d4£-Lu*4l9 
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hjiaa3\ GUjjjll i>« Jj j*4J 
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ij .6J 6 ^39-j 4330^ 4J39-J3 0j4^ 6*bj 

ij lAjji jj 1^*3 CJls go CJLosjI (JJI CAbULU qjo 6.A9-I3 

.(l^JI !jiuJ 43 b 4 x 10 j J3I50) 1^31 i js' jyalflj ^**3 1 4 jL»- 

6JUp CJl^3 «tt)l *39-3^ j^3« jgt jl5 43if i V 43V 0*°° 

^03 4JLu 6jtf5 CjIoIJlo ,j uuJ 6*3 < jb*^U 40JI910 C)lj3^u 

G*Lii 3 l JJI 6*3 < 4 * 3 § l^jJuAc.3 <tt)l» lJu?- 4*03* CJ 15 l^ 3 il 5 jjb- 
• J 3 ^l j-o £.32 J| Lo 
<j3**jlo jbbj duajA. JJ tjjinj IJlj <C>lcuU^I Obl^ (j 

L^JLuUJb jl^3 <4,0 j4«i»3 |Ju> 4x> ^i£X> CJ15 ..1^*90 I Jl>3 
^Ia to JlpJ lfl<lh<; 49-19- J 5 jJtdJJ CblS^s <|^l Ji<>3 4334JI 

^3j^ 3 lft*.>.«<* A 4 j| Jts ^ua 53& <1990 4JLw (j-o jj|j\3 J3 

C1J3S0I (jjbs- 6jftAJ Ui<X»3 ..415 iblstll JjJuO UL3 < l j\LU 

. jljb^ 

tjuA 3 jja***k (J3 «oJbf j-o (J^aJI 1995 4U<3 

iJlp-» J3AU o^i 133I jl^ji j!5 ..tjrvJbl 3390! 4Ju*JI 

.«i»*9-l j^x}\ S) j_tl O 9 - 3 J j J-LI ..IsjIj lici C*9i*-9 I 

jo 4Silsll ,j*aiLo ..2006 4 U» JlpJ ^»bVI C<.<a«3 

4Silt (jjU- g9-j3 ..I34II3JI3 J3VI (3 j jJj|3 £*^3* 

6 Ju%u>3 Sj^Xmuo dip- (j*usj IJl>3 <6*109-13 ^^5)5 j*l9- j^ 4Uj3 

(a9 xlp-j) 4o^*l yt<5 jjb- Cdjuo 2007 4U> (j 6j^3 6jbb biJi»3 
Travelling to Infinity: My jjLx«> go JLs- :4u 1^3^111 Jl 
3A ^1 ^1*3 J-ojuI 2014 4u* j Lo>4ssj 3 <(Life with Stephen 


ijlfloJI L-jSblj GbJsjJI ,>0 Juyoll 
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qjo dJLs- d*a 3 ‘(The Theory Of Everything) 

.J-u<aiiJb Lxs^ JlsJ 4 jIJlJI 

Oljbblj duj> ^1^3 jy»-3 diLLo dials- 5 L»- 

.O^laijl3 

(jUI OljlsbVI 1^9 lo ^j&I jlS' ^a djLs- J 5 0*4 

djlwlji J^ls- o-° o-o 6Jl>jS Ciljlsbl Jls- gS^I (j 

.cla$-JI ijs. djlo-_)l3 cby^ilt 

J du>lfc dJi* jjS'I v_*fli dJLc- I3SU0) o-WI CJs- ^a Cjljbbyi 
.(l^jJlsJI jyasi I o^buLijI) l_ JU 3 ..ojbuiujl3 0^3^ Jlsj £ojbdl 

??Ua Usubl^s ^a Oljbbyi d 9 iift d> j 

:orus-b- (j J±o£U diLo'3 dSMt 

‘Singularity ajij dkij j-o l-b 03&I jl ,JJI ddjjiaj _ 

j) C ■■<■<■<.) JJI3 <l^i ajiitl Jad>3 claj-JI ^Js- djlsul3 

Hawking ^lss-i])3 «d_>l^i3 dJbboj d)|jj aji*U 

.(Radiation 

djruAdtl &3JLSJI Jl» Juflsifl j- 0 dJJ-^ ^bjl dldfr 03& t _ r L^I 
JlS .. c 53*«uo ylftl y*Sy ddo ^Ustdi ^b- ^Ul 

" ! C l>tl 

IdibJisJI ebj^uifl jlsil o* C^3 (jb- 
.f>alill Jlitl <j UC3-S3-0 oa 3A3 
IEAAO 


4jjias>-JI c-sSJlj O UI3 jJ 1 {y> Juyoll 
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(gJuSyfe jACUi ^blsJ)) 


ibj&sJI O UI3 jJ 1 JojjJJ 
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iij&fJI Jo jolt 
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ibj&sJI Jo jail 
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P54SU) jSjU jjJLCLw J*&£ (JjO j\aS cjj?" 

^lia-aa iUlc- jj)2lh^ to dJi iLi^g (\9®«*Jls 

cbj^ill J (Spacetime Singularities iu&ojJI Olijidl) 

??dji J5 *Uisu I^jj) lo ..4jjiaifl 

..L^g^o^a I 3 l 0 > 

IEAAO 


iij&fJI Cjl>l 3 jJI JojaU 
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djJbfeJLJ p I QS- 

C* 3 l 3 -JI VI 65 Jlu 3 t ^JjI ^ilis rJ^VI J14-LU * 

i-flla- ,j ^Jlss/Ij cLaA/1 j-o .5 c_*> i jllui [ Js- goJb ^jJI 
.Sjtii) ^juAi ^Js. jilSLfl JJsu ..Jl^ 14 I 

dj^jVl3 jLsJI^ OljlsJI (j-o I JL 9 - SjruS’ ^skm 1 :Jli!l J-^LU * 

4 &ullw CiLs^L—O ..L-ofoO (33^ Jt^-Lo (j go gOJSuj 

.&>b-l y tZiJ&UfUi lo ..jyaj I (^Oj-O yl* 

J^sCC OIJlj -VS ?? J 3 jJ Ja .. JuljJjJ) IJlJ l^sixj ..jsueu 
Js£J J$sxj 3\ ,j GlJu I&jjJij Js&l dJj ..Ojdbo JsS Jj 
JA JffJI "J& 1 go drf 4 iUaJ Cjljt >3 tJjS^I 

5 ? oj( 3^3 JoSJl dij 5 jl^- jl ^»l dJJu jstM j j-o iaiis Ul 

..jvaJI (^j-o (jlc Oljlsifljl^ djj^j OilftlflJ :gj|jJI J14-LU * 
ip-ji (jfo^l-o Sjwf ..j\Sl JSLiu Julj^j CJIj to Sjl js*J\ 

J3I ^sxj ..l^-asu go (3^»Lcdl (j OlJi» Jl£JI !! 4^3*0 
.jya*i\ ^ysj-o j^S^j Protostar 

Cj^laxJI ..dL-iloXo 3 1 jjl3io j&. ^puJI :,^«-olpJI >%m 4 >I * 

(_jlc- £>333 Cj)jb--a 3 l ..jiLlt-o <d«x> 6jSy> J 4J33JJI 
..cLaoJI J Ujl I3MUJ 3 t claJa O3-S J3JJ ..jioJI t^oj-o 
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dbj 4 Ulo5 J 3 jljiilwVI (j IJuj dL»Ui)l 

hsijo ju jjl^l (jiss^ (Equilibrium)JI 3I ojlji/l 
IjUsj tyh. H3 Sjlyxll g2Jtf (^Jl3 <^ffi*ll (J Ciljlafl 

.^xill jSjA $96 CjIj jJI oJi»sj (jlfl &oibil3 (^ffdll 

^JOull J03 ‘tS ..Jj|j*!> C*llj to &j\j9s}\ 0 ^ 4 ) 

<bpJ I 5 j(pJI) 3 1 (Critical State) ibpJI ibj^ll 
<Lsto I Jo 3 <IJl» (535*11 ^LoJuVI j) (_y*s^ ((Critical Heat 
5 j(pJI Jlkj (^3*1 *a Jl ^sCiJI j 5 j-o ,3 (jjc^jJu^ll J3»d 
^lol jVl ..4450 ibjjJ I J |ju J3JI ..C5*all3 

Cj 14 b- j^JI Ojlj^dt J^3 J 3 3I ..(jiLJb ^su 

<j^ fjS) Jl I4223 J3ffOl3 (OjSyj J , 533*11 ^lodlVI 
^so o"Sll <u£l3 ..(Brown Dwarf 

(~1 1 iy» iut ..6ja& cA«rtX*o J ij VI ^j?s* 1I :gjLwJI J^a4,| 
U503 hj\yr Jilajj Hydrogen Fuel Lr u»-3jJ^ll O3S3II 
.(jU**JI jruV 4 'IQ <« tl ..(j ydo Lto 

|Ju ^sull ..ilaill J IJlj (b7 2 * 9 - 3 jJl*^ 1 I $323!! :^oL*JI J^i* 4 l 
4J3SU |Ji» j5J^ll JtfU3 .. gdlill ^ 3 ;J*q 1 I Jj3»d ij 

ySjdO J L*Jj OlJi> jjl3*ll (>o ilb ..J^jI j&ksJ 

.^?all 

41 b- cli»l ..Julj2j jjl3*ll 41 b :g* 4 ihll Jl^ 44 I 

..Lx*j ^*«9l ioibll3 C>ljbll 4 «*c (j^ EquilibriumJI 
OVcliill C33II 'juij J3 t d.M*i.) jL^iVI J Ijuj ^**11 
Iwb ..ojiaJ l SSK 9 - ilijj dlswu oIJlj 6 j 5 y> £jb 4J33JJI 
.J3&1I J (Red Giant jas>-\ JV^c) 
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Lo JJL p O jLLcuaJ) :(1 ^jjLu- w ) jut 1 st!) > ^ <f< 4 1 
ijSjJi .jSUo\ ji l*u*©Ju ^Pl*ll J3S0 

j*u*sls <LoLff Jidj ^j?uJI 4 *lft JlaSsu 5 jJI 
Jlj Lo 4 JL$U 3^ tf*UN J5SL0 

g-o ..iuSbJ)^ OljlsJI Jo 5 ?*o gu Jl 9 U JJI3J if Ip- (J 
^**al <Loj?sff-3 <jjl3*o3 ,ja*>l 03JU J3»s*> 6J3^ I 4 j C*S$JI 

^js) ij£- ^ISuj L*j| JlO^£-I ..Ljj^j jdjVI JjW 

.(White Dwarf jo*j! 

Lo jjlc> ^jjLulmJI dJi OkX^u :(2 3Jjl****>) j**ilxil Jl^**4I 
jpb l***o*u ^js»- j-o 1,4 ^jsuJI j 3 & 
4*>3SJl cbj*flJI ^ic- (J di 3 *^*1 (_n<.c..*fl ^ sz ^-) 4 h < «> ) 
pjxff- ,.>*< 1*3 J 4j3JLosi«o3 Solar Mass 4 *«*o**JI aJp-^b 
V lju«l£Jb <Up J«*J jl JiAf .(^ 3 »tjJI 

!!(Supernova Is^j ^>3*JI jbdil) ..LbiJj 

,j GiJifftJ jl j£$ jlffifljl j} 5 I 3& 1 JUb Is^j _^3*JI jbdil 
4 *& jibaJI 03AII5 djlftbiwl (^Juo gJL> jl jSLgj cjj^JI 
OJtpo Iil 4 ..4X0 15 Cjjto ^jj jl 1 ^ 5 ^ 

5?dJi 

<^j?sill £y> j (^Us-jjJu^fl (533*11 $3S$JI ildj Jde- 4 jV 
4 * 1*5 IJuj I&JUP3 <j3J^^l g 3 l 3 *ll (JJ3S0 (j jrb-VI IJuj 
ij ..ijSjdO (J| 4 * 1*5 j*o cljp-l g»j«**> 3 JSlSslI (j 4 jj 33 
J*W*i (jlc ^ 9 -jJI l$RA jjLflJ y ib-ji ^Sjjjl (Jib gl*J 4 jl$*ll 
jbifljl dJi) OJlsx*3 <jl*^ 3 yi (j IJUJ3 <4*sLpJI 4 *oib- 63s 
jA 5A3 <c 93 ^ 5 io (J 35 jbsfijl jj 5 l 3A ^JJI IS3J >>3*«JI 


ijifloJI odtl^ GbJsjJI !>o Jj j*JJ 
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(^xJI J-ol^aJI j ja J J$k2 t-jL«>l 

JSIp- j-o dJ^3 <iJio2j J3SUI jl cUlsdH OJtfl 

djjib ^3flj UL>I 43^3 <Oljl«ijyi j* 4 »jUI CjISjpJJ 
tS^I (*9^ l$i« 09^ (^dl iJgyi jielisll 

.J^op- ..cLadll (j OJj Jp- 
??1&JLSW itidffUM) ^JJI to 

14 jlffidjyi dJi j-o gjUl J3 »s2j 

??433jj Ja ..(Neutron Star 33^3*11) ^p-jJI)_j (^Jl) 

jl 3d) ja^Jb jj JlSO to tjbjsdjill JlSU tgSl^ll J 
l^**d3 jl^b ^Piifl jS>® J OU3J3JJI3 OU336UVI 
450b 4ipu*JI ililsslo Lbb3jJ3d 4J3SL0 go gy>JJ3$ 

Gb^jJI 4 i»tw3 4JLJI Ob33^/yi 4iptw ^loJbl jd 
^spu JSLi 3 (jicoSjj JjI^II ^spuJI jl <3151$ ..4*^341 
j 3j«d 3I J*o 12.4 Jl3»- 6jiaS <4Sl*SJI Jj Jl 4 33^3*3 
j-o 3 Jl»-)3 4 osLo jl dp- ^pdJI dJi 43 bJ Jjflj !ljtojL5 
Glle jS I j3SLu> 1^3 j 3 ! jLtaVI OljLLo l^3j3 gLc«< 4jilo 
!!C««jil J*p- jo Olj4l 

^PuJI Jspo I333 >>3-dl jbid3l 63s jl Jl 4sLailb dJi 
jl j£$ ..od3iuJ V Ijp- ibid is-jMj AmSu J$»- 
I^ko J39UJ ciLJjJI J Oj-o ud/l 43 J] 4frjwJI dJb i_Ud 
<^9 uD iLwdaLatl oUadVI jjd ^-$3 cS^poV ^puJI Silo 
1^2233 ..(X-Rays <juS I 4sJbl) jo CjL 3*3 g4J JULs 
.(Pulsars ic3jUI) 3I (SiijUJ ^puJI) cJU l^Jd Jlkj 


dj jtOS-JI O L>j3 jJ 1 3a Jjjalt 
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IoJlL& dJ S OiM :(3 ^?jLLc w ) jC&laJI Jl^Su 4 I ® 

3I ijujtJJ I ^J5»- Obiol 3 ^?OI j 5 >a 03& 

ojsl 

I Jj ^uuJiJI ..l^<«fl > ^Js- jU^jVI OlJb ^ 9 uJI d_t *5 

^jpuJI 4-0 Sls> 6^§ J 5 L *0 cb^oVl^ 6 ^-muJI Jj 

59J 4 jJlpo ol J09 ^>yi iobjJLfl ^53-SJI J 5 CuIsj 
..j 5 j 4 ,l (J J3 ^*j Ijj (Singularity ijixfl) j-o ..0j5ys 
CjjusJI djS j-o 03^11 ylt ljil§ Jtsw ^ C3AH 
dhai gb ^9- 3I9IOI J lJu d*Ji j j-ojJI !!dlla <Lcj4>l 
.(Event Horizon ^ 1 ) J3S0 ga ^lifl OS32II 

!^3^»yi v_*ii*Jl J3^aj Iju 

J3&II lJub g^aa y 033 ..JL9JI j^o y^c-l UU-I diLop-JI jl JUb» 

«cl$3*iJl CJ3ASII ills- j-0 J&l dJlp- ^1 (j 

IEAAO 


dJjiaoJI o^SKl^ GbJsjJI ,>0 Jujxll 
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- 2 - 


^ J)JJS 1 I 4_J2 1 1 A R 1 I 

4 *>lj 6 b*l* iJojSj 4 *>|Jo 4^2)3 J3^JI 4 *Jji jl LJ3§ Ja 

??l^*s 6393k I L03 I 0304)1 jl jvj\ oLtSj 

4h2t ^tb Sijilo 649-13 4h2i j* 1^ 03SJI jl l^§3 bis 
Oj9idj)3 l^osbS Cols' (^sJI (Big bang j^SJ\ jlsoLSSlI) 

lc5 03^11 IJ03 <Spacetime j&oyi 3I jl£4l3 j-ojll 4 jIJo 433&0 

• 4 SjaS 

SjLc. gs^l J IojI 034*11 SjSLi) aSJJ) dJj UjSjo 

iol^jV 43 US CIS <1^3^ uo SjruS 3I <Sj£sLi a ^L*9-l jft 
6(310 JS’ djo 4jSb- <4jl^yio (jl 4C903 J3SUI gu*u*!l 63*1*0 
.C30JI (^*9 <1^*11 

4^013 j3^il 0$fcb 42SSU I03 ?ilssS 1^19-1 Jo J9-3J (3*311 lo j£l 
3& dJS U5 Point Zero Juo 4h2ill 3I jl&ojll cblJo 

.4JL&9JI 4j|Jull jus I Jo jl JoS) 4-04U3 .ji&UI 

CJ 9-6 4*J J*9 6j$3 cl 63 *JI 034*11 bjSs jl jiaj l*R*09- 

(j j^la9b0 bs*09- j^3 coOjS j*oj Jt*o eb j*flll Olptlkaxo 

.bit ^Sjp-L»3 cgs^l 

j-o 6(3*1 (3 1 jSQ? V 49-jjJ ikSDl 3 43 liS-l| Jo Jlo ^**9 639-3 S^Sls 

j 39 jlS” I 40 JS (3*311 ..£§ 13)1 (j isJS SjSls (_yi 44 o o^ftil 
(3j^J I44S ilLoj J 1783 4*0 John Mitchell JCuo 

. j2o jjsIS 
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Pierre - j3^L> £bdl Lfcdsu 5;£aJI dl3 JJI3 

^ytlsJI <joj& 0) dj hS J 1796 dim (Simon Laplace 

.(Exposition du systeme du Monde 

3I ^Lu^-yi Sj£s CJLflsbJ l^§3 JjAsdl (3^3 

lJlS t^jbuiwl 3I ^Js. jjjils I3J3& ^ (jjbLU 

iuils- j-o (->3^11 ijs' e$Ad\ Jio dhS ^3 dt jj3 V jdib V 

.^L*»-yi dlj 

jy»- <dabi!l iw-*uJb (jjbuiujl cL> 1915 2ulu>$ 

U ^ju>- ^L^yi dkS$ ds [izS j*3 bo ^a9uj ^jJI < 33^)! d^y> 

ij, s- jwb-03 iJsS jryb Lftl ioibJI jl -J3VI JUUJ J j^VI dJi 

g^3 ^oImj ^ dj$J$ jdUt (^yisxli (jl j S*j$ dJ ) 3 cc3-aJI 

.cb^oJI cJ3difl dl3 J^c- dy-S iudbj O^Um 

Karl JJbUbjjjlaJb Jjl5) eL»- (_,*»■ dAs. l$5 JbJI Jii 
iJuJ <3 Jl>Jc> dibjJaj jjlliJjl CAtalao Jp-3 (Schwarzschild 
.y*ui c^iJi jam pykii 

Jd 9-)3 (dha;)l dte£ Luilp- JJLs>-)_) Lo idLaj J9JI dJi 

.( 5 £ll dkS' iuil^ 

(Gravitational Field of a Point Mass) & (Gravitational 
Field of a Spherical Mass). 

..^£J <33^3 

IEAAO 


O^Sln^ Ot>j3jJI ,>0 JOjxJJ 
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?dsSloj&JI jL^jl jJLfr uJjtj ^JJ) Lo 

J 3 i»- J&m) Juljdl ij 431*^9 0333 l>AA 

cUl^y I& 94 UJ O 3 JIXJ 3 Lul^jV cUsul [jiff sxt jJ^JI gSjC 4 *uJI dlc-l?- 

dJi J^dC f&jS*6 [J& .iJl^jSl ioil?- jl t^yJt-6 

J 3 SH Jlitl (j alcods ^JJI Jlitl j3j5jj Ja < JLolS^ JSLLj uis^l 
??J3&JI ^3 Z«u 4I dAiljJI Jac d'iJi S jA 

tjjLsJ,! j* 5 jjuS C>jS dlp-|jL) LlS2^>33 UsUiO Ls'Jxut Upflff-I LoJlift 

dJi JI3 < 5 j£JI iteS Jij j^jb C*pJ J3 4 il liJu>33 

..ioils-JI (jJLsio 3A cUpu^I 

4jL> v Jsllail ^txuJI gCu I 3 /ISU iJJis&41 3j£JI j-o Sljj 
??ijjJi 9u«) bio ,.!SLfl>- 3I dials’ dJLijjs- 

jl -(j3SUl 3I- ^kUa^l gs^adJI b$MjUM> bsda 

i^JJI C3AH <6^ dJLo C<lit JJ3 JUaVI Jl c&> J S bil> 
JiJt^aO dJuO £3j^JI \J& Sj JS Sb <di£-jLw*» 

dJJJ l)Sys dUA jl 3A <j\»o ( 3fl2j jpJ lil ..J*Aff - 

I Jut- OjtuS SjS Jxhpu SjjjsLis dJbJij 3A 3 cd9llSJl j^SjJI 

^1 dJ3-0 3J ^JJI JbJJ 3I Jib?JI 3A ^JJI <<LoibJI JSLU 

Jjul dlsJjj iuilsJI j js 03^11 (Ji- jJiib jJi 

V (^13 dixpsll SjjljJIs ci^wVI t-JiUI jSya ^ib dhflill djj 
Event Js1)-j I'JSmj l$l£-a 3J t-*>&!l jjJL 

.(Horizon 
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j I l^JLo Jji& Cj J oJI jil J£-|ju Cj J oJ ill jizJI OJuJlw cLwl j£/L& 
b&~ ..^l*JI C>l*£JI j-o J ^3 UaLu <Lu*flj (j-ojJI 

3I J& 9 - IjUJ jl J^S doojj (jlc. j 1^4,1 dlfi jl -(jSLO 

(j jl^btl ^JbJI |JUJ_9 A$$y jj^Jl (j di-VaJI jil 

4j| <Gli ^ffilfl jL^ 3 l 3 <u4j j-ojJI jls <44 

<6j5j4> to J5 OJUSsJJ jLOJSvdl j^ ills*- J J£-JU 

IcjAJI (^ 4 ^ 

33^SJI iuibJI Jto- i 3 l ji»l3 i^Vl oii*JI jSy dhfl) jo 4 SL 4 >I 

JibUbjojliLo jlai oJLaj)_» ^ 0.44J I dUJj Jopi^l 

^*u>- 3I 3J (jxfl iak 4 l (^3 <(Schwarzschild Radius 

ds&lioco^ «d3-*n <-*£4 iuSb- j-o O^liVI ^Js. j jlaj jj djli 

.hurj j 4 Jl jp-Vl 
?? j-ojJI j* ISL03 

IEAA0 

JL»Jb JS^i Lo 4 ±m>\ gil^l J 3* J 9 l J tj-ojJI 

J 3 Pi ..IjuJ 4o9 Oj5s3 3 J J 3 Jj i4u)lj Jsm >ia.?.fi 3 i_*j cj^wi 

.Ja-LUMdl j^ j^Ao j^b 

cbaS dJUiLoi d!L& JI3 cLolol ^3^1 1 Lflj dlL& jl J^puj 'ha I3IISJ 
to ..<Uol dSlubO j -0 1 - 51 ) 3 ^ 0 ^ 1 ^ Jl^HI Colly j^3 (O3M dsrjj 
??d> <Xoum> ^jJI 

l^j| ijists <Jtsu jJjLojJjlioo jiai ufl.o.) jUi ^ j"yi iuooJI 
oIr-JI l^Sl£ob Jlj lo 632 I44I3 <634) ^3-41^1 ofliU oJlpuj 
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dli j -o j-o o-o dJ^bOj j\»o jJlOj l^jic 

.,5Juo Jl (^sw |3j5j ..JUap- ..dJll^JI iuibJI jo jljJJ 

^ia9 ui<o> (J| J39-JJI (J JapJI Sylft <UyL-JI |ju3 to j$3 

fjisr 4j| {jjJt-6 dha i CJsJb J3 03 S 0 l^jls (OLUpjliw 

jjSJ 4 pj«u dj^uj jl Jl ^bc»ou» J93/I dli 0-0 ^jiu jl l£i&s 

3J1SJ d/l/3 cLJLoX. JasCLu-0 o^ui dJi>3 c«Lo*ij C3-0/I 4fyo (j-o 
O-ojJI dyo ^Loig-5 tyip- l£xw o- oill jSj-o 3P0 <-_>) jpj 3/1 

.^lo 3 U <u—oj 

vjJujuj jl fcJLaJ I jl9 <^lo3U joj/l dpJ UJJ 4j| i^as 

Jojtiii jl j£-s JU^p-I 15! ^ 3 i V3 oILa/I _) 5j4 

.. j-sj/l 4IL4> Ujis-b d/i3 tioibJI dlj j-o 03^/1 J l^/ HuojS 
??3& loS^ J/*" 3^ Jjh 

&UlL*JI 4Sy- jl JasdJLai Ujls <(jjp-jis4) g-030 (j i-Aflj U5 LSI 3I 
(j ..JuljXo (JSLL)3 lyojJu UsLC jp-i U^hlo 3 LoUp-U j-o 
lUslwj jjJI 3& <Uu£j joj-fl Jj <U»Usj (jl/l yb t$iSy- CumuJ 
J-i oj 4pjjJ £jL*Lo clay _yr job Ijj3 h I o (3« j-ojJI jl 
idjOiL) V OJlP-JI J 9l Jo-|jU djSLu) AJLdboJI (3 j^u) djl^JI j Lj 3/ 
.Loll I—0S3J Jl 9 Am. du j-ojJI jV d/3 3 

J39&CW3 <C* 9 lou/l 3 3 * 3 JI (j l^lo LLoj 03-0 (3 1 IJuyj LpojJj 
j-oo -311 J3P&/I) (^yO^-J Sybils (j y»o- 3 ll j3il LpojJj 

J LU (jw/dij (yp- (Gravitational Redshifting 
LpujJJ Jib l$io LLoj 3JJI 03-0/1 aiy jl 1— --—1 dJi3 .J 93 II 
JLxo 3 / Sybils dl 3 ..ioib-JI iJle dah;o j l^p-a i-a*<«j 
.^ bl§ Jla-o (3 Iftg’ j vwJL m Jj <j3/l l^pj-ui/ 
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clots (^■“*3 j-ojJI 0^ 0^3 Uj$laJLo j^ ijjJcst; jl ^41 
<U 9 Jasj g-03 J J3SLL441 bjy UaLicco 4 Jls j»] U iLujJbj 
/■ l iAa t ) 4 A rv A rt v (J-? r l 0 jSLttuoJLf A a m juJ l > Lol c4j^l??i) cljj-cfiJI ^jof^d 
jSj-oJLf l_J jj*Z*M >3 d Jcp* JSLuJ <tJp jXuuc) jxjJI jls cl^ciAl 

bji&Uo O Jl9U ^jtuCcJI IJU ZLu) ^yXll c 4 jilstl| Jsj^CoJI dfjCrClJ 

Jai^ k— tlpUOjill dXaCU#* IjU^UCl ..dJuJLotJI ^.cccff'g 0 J urtgJ 4JLc&0 

^JLs J (>lktl J?-^l f*»b JiS ^ y ..ajslktl JLsJlS' 

Jj 6Jua9- J^ffCuuai ,.£jdJI clic ^ 1 * jsjS^Zm ^SblsFantastic 4 
k_J&JI j 5 jX 39b C_)lp--ajyi (3 IJUJ3 <(|^Zc 9-L«JI) dijjiUsI <u<b to 
HJi ..^3^*1^ I c_c ii c J1 d±£ (j| alLS^ i ta sL^u3 LoLff ^3^0^! 

(^Zc 9-L«JI ij3jSLtl jjutt) 4 *ifr j^fllhi to jjk 

. (Spaghettification 

Ccsixjl (_ys> Ujlu cicjL2i.fl iuciccJI ^lo gsl^l J Uil i^x-e 
<U SJ cjilo I4I 4 uujJb ^0)3 <^sS cJiicJI (wJs Jl 

(jlSbojJI £ <LcamuJI ^UxiOA 3 J& iJli ..l_^tfLs> - (Jlj Lo U AfeuwJb 

.Spacetime 

tjs. j»b jJcflj ^3 lots i 3 -«yi c-JDI jl c£Ui ^Xslo )S| 

5 ? 4 iia 9 -iLo tjs. jso jJcB uL£s cMsS dJi5 jl5 3 J j ^3 ..cUjJj 
^1 dJLo Cciij ^3 dJLs-o Jj Ji^Jcj to J 5 (jcaL^ SbzS 3& J&3 

??Obbi^| 

ij jjLcS^A jAclco J3i I03 SSja^ilb 03SUI J djJbli 3) 4jjj$la9- L 

”£.^ 3^1 

.^iliLfl Jlitl (j ck-facpb V 3I L^Jc£ C-ucS-J jl ^ 5 jicl OjrdS' illtcll 


djjcasJI 02SUI3 O UI3 jJ 1 ^ Jujxll 
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(Iajkj O Jipu 15 jJl Loj j^So iu&*£J d *9uja$i 


ilj&fJI GbJsjJI ,>0 Jujall 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 






iij&fJI O UI3 jJ 1 JojaU 

fb/groups/Sa7er.Elkotob/ V*^ 1 Is*-" 1 

sa7eralkutub.com h„a^„ 5 | 




iij&fJI O UI3 jJ 1 JojaU 

fb/groups/Sa7er.Elkotob/ V*^ 1 Is*-" 1 

sa7eralkutub.com h„a^„ 5 | 



ibj&sJI Jo jail 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 



uj> I j j-j Jbt_j 

jxx <^iJI tjs. CA&05 Jj^Js 5j4l oJ uj> Jli4>l 

|Ju>- bj^S iJLsit SjJS dJjJ J3& jl 3 <t3Jx j5jj jl 63jjb 

jxx CoS 3J . jJ3*j lSLjl5Lx3 IjSbfcAJI ^Lxp-ifl 3y<<M 
j^yijla <&x |>jJ| 4a&o ^IflJjb bLxo CuS^ 3I 4£juO ^JjuxJb 
• SclyjJI JxSo y ..^yLaj £)juaj i^Lua^ Jli4>l l«i& (djlsr\ 

51^flj CJj bs 
..d4>jxu> £bi>lj ..^IJLoJb ijLaiw 

!JL*Jb (w>Laj Uj 

j^SjSj dLSLg dj^j 3I jujx dScIjiJ jjayAj jl jS^e 

I^ill jx di£* 

CJjlo 

..l Muff- 

..dj Iff) £ (^bl Jij y 

IEAAO 


iij&fJI O UI3 jJ 1 ,jj> Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ gj^j 5 | 


juS ^>\s& djLs- <Lo3$ 1 S 3 & jjLi ut ij£- gjIjJI Jli4l ij Ul£> 

4jI5jUu 05 djlsol J'Jjs- jus cbj^kflJJ Lou^L&aj UjijJaj 
gaistkl CJbw- djliUlS'l jl Ui§3 cdJLff- (jrCL*< jlJio l^oJiS 
^3*3 Jisu gjjbJI J iLolc <Llii* J^l) k_JLf <LJ* (^JLtaj 

.( jjlxiJjl3 


j-o ja^aJb I4KS3X 3A I03 jjLiw OlsLioJI to 

??cbj*ifl 


..^5^9- but 


IEAAO 


GbJsjJI !>o Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 's®-*" 1 

sa7eralkutub.com h„a^„ jjjj 5 | 





Spacetime 


^blsJU jjLjlo) UbjlOff- b j-plp-A |j CJ15 iblJuJI 

.(Roger Penrose yr$S) oLobjJI abL*^ j^SJl 

CoOJiS 4 aaPuJI (ja» ^*13 J 3 jjjUj jl^ l^*Sj 

Spacetime 3I iulSbojJI Objidl J lip- SjruS CjIsUoS] 
jyljS Jjjp-j CjIJp-I gsljil J ^ Obybtfl diJ ..Singularities 
tj groljUl dJj ^Lsj ^5 <gflj C»b bl 4S3J&U cbj*flJI 
J ssr ^jJI g 9 ljJI (yi a j^sl» 4 ,l dJj CJlS’ ..L&jjuuij 
,j U sjAflp- ccbj^&)l5 diaJl JIpa J djbol IJUJ3 JIpJ,I dJi> 
.Black Holes and Singularities C»bji*ll3 cla^tJI 

dJa 3A to ..ljup- y ebJul dbA i)&3 <)Jip- db J 5 

??Spacetime 3I jlSbojJI 

••t?" bj$> 

J3j5jj Jji ..U^mosu go jlUb jLojJI 3A aUsA gU-»^»y dJa 

U33SJ I^ 9 bpl iobdl 4 awmJJI 4 j^laj OtwPjS J jjLiUjI jl LI3S 
abul 3 jA OS^i £ tbjS^ jl l^iAg SjAjJI 3A I Jl> JL»- I JlSU 
lid jAjJI ^4) cilpl Jj <gloJjVl5 JP3SJI3 J^iaJI jj JJI JoOS 
.(jlo] Jlsu 4 jV 

<L««Al gljJiJI 3 1 felm-lflll ..luSA Uawi bJ J3«*>t gSl^JI j (Jtflji9yi 

Jlsu 3k jAjJI ..gbjijyi3 (JP3SJI3 J^laJI f>Jb> abul 3 jA j 3&J 
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djjAoJi o^sin^ ouj3^i ,>o jojaJJ 
fb/groups/Sa7er.Elkotob/ V*^ 1 J® -1 -" 's®-*" 1 

sa7eralkutub.com h„a^„ jjjj 5 | 


jl&ojJI U.trEM 4ild cLoill jjj&S jj J3-JU LoJiiP iyilo gj|j 

.(Minkowski Space ^«<3l^Uo elds) dj^o^u lo 3I 

J«ls^5 0,3^1 jasj j-ojJI J-e^J djabdl eb^uitl 

JS <J Cub 4 i 1 t _ 5 ls^ c(Universal) Jjau ^LiI dao 

3I J3^u 3I d5p- jjlt JboOsu ^3 efl§3*J it 4JI3 CiitbJI 

cLaiJI j-o £3*!! dJi J3^uu 1^33 „Cj!Ju>-SU 4 a»-iU>l jaitiJI 

.(Euclidean Space ^Julsitl cLaitl) 

ijjiaj I^oJlOj (_yJI C>lj3-Altl (j 3I 4 muuJI OlSLoJI (j j£t 
jl ciulSLU djilidl abuitl ^s- dSjJso (^5 it j-ojJI tiuuCJI 

d£^u jjlc- JlaXsu dUaj 3I d*tjw3 cluuitl (j Jap-ittl j-ojJI 

(3jj ^jJI jopuJI 2 s.juJ 2 l£juJ\ dJb <L«u 3 dJarj-iLtl gju^o 
l^iit jLlcitl (j iuibJI J3to- ,33s gji>3 ga dJi Ja9-ib3 

J^ - i>° 6ljj ( 5 iitl j^jJI t>o JJ-®d jl O^s-tt j -0 

■ Jl ^Usu dJi ..di£-|Ju (5JJI ^*uxU <L*«JLtb 33AH iuibJI 

JliLtl J cl^3^JI 03^1 js- Lail 5 j3j5Ju Jji 

jiaS C-0 «a*) 3I JuJuDI duibsJI JJLp- J 3 -Ijj dil J3IJ 
,3s! J3 -IJlj 3 <i3^»Vl c-tflilt Schwarzchild Radius JibUijjjliu 
3UI jaffuiJLJ (^stuia JZJLj jjo)ll <Event Horizon &J15JI 
cj.uu3 d) J lp-JI (Jsl ^jLp- JuiLLolt dMultb j£t <dJl»jo J 3 -|Ju 
Jb i>? a 9 ' Uajl3 Lkau I JSiJo j-ojj) jsy> 4 ap-iL u <JJblujJjlou jiaS 
03U J39CO3 C*3iiJI (j C1J3J |JiU3 loll UJS32J dJasd dJLt 
63S3 JjI^JI iuibjJI JJLff- LmU CUi3 .lol$ (_j££»u jx^-itl 
c_uutl j OJu>JI jSys ijja cjjrisl UJ 5 JuIjiS lt yJ\ iuilpJI 

.^3uit) 


cuSltlj O L>j 3 jJ 1 ^ Jo jail 

fb/groups/Sa7er.Elkotob/ V *^ 1 
sa7eralkutub.com h„a^„ 3 ^ 5 | 



..Ijuf J-uOJf 

I1L0I3 il^iuu go iJl&tl ibwl 3JI Lsoi 3J bJt dJi i^ixA jil 
{^j£SjJ» bjjJ (J 4jls -(4) i^yuaJ^ (1+3)- ^Lo^JI JlgJI l^J 
.SpacetimeJI 3I jl&opl <U»«<I cLaill j-o djUo*3 

glajjl3 Joj&s J3I9 ijjxo ^jaSo V cLoaJI (j 4j| dJi ^isw 
jl ij*si-e ibaj) jjojJI ^39-3 (3^ <«cda9-^Lo3 OJudpuJ 

.iulSLo Jaib 0^3 icLoj 4*~»o dhe ) J 4*330 

3A3 <jLa 29 -b Spacetime jl&ojJI (^i*o $a> dii 

j3lsj Sjbb L&Jlsu 3 <4^3^11 cbjAflJI { Js. 4jLsoI IJj l^§3 

Cjbjiad Jj^3dl \$£.\W;«,t\$ OiJ^H &° 
J ((Hawking- Penrose3l 

. JJ3I9 Jj ^Us* 3 dJj3 

IEAAO 

J cLaiJI 3k to 
j-o J5 jiaj J 

?? JiLo 4SLo-dl 4SU3II 3! JaLoJI <Umj to 5 

??jruJ JjLu 3A Jjk 

5?&o <> 5 / <Umj to 3I ^ 3& Jjfc 

jdO l lapio 4«&j to 


iij&fJI GbJsjJI ,>o Jj+oJJ 

fb/groups/Sa7er.Elkotob/ y L« V3>?J l^o-ajl 

sa7eralkutub.com h„a^„ gjjj 5 | 


3 J l&ljuO dlO£- &J$i3 C^ul gS^l J cbilflJI J *50 

jJiflj jis LJLszb lo 4«5 tJoS U-o c^i ^1 !jaJ 43V dJi 3 <4*a O^s 
4iff-|jCLo ibwl j-o jjSdl 4 jV i J-ol5 J5LL> 4 jIk*Xu>I Jlfr 

I3j5jJ .. j^3 l^*P 3 i«*j 3 (_jXfl al»yi j»o jjd& J 

j-o bilip^ j^l M Theory ^1 4j_>ia3 J ifljliJI jl^VI olj 3 *aj 

•JfS 

jia*£U <4*2 \mmi jm&> 3 I 3 I dp’jdj j I J 3 I 50 j»o ijS j^J 

<L5bj*flJI (jjul 3 flJJ J^«i 4Lo «jp- J*p&J Loji 

.^4&ll3 k_>lx****dl j«o jSbsJO dJLfiP l^y-l*5o ^1 <4*£***dSj| 

.Jjs Singularities GtayiiJI j* ^JSdJ l^ilsu 
??4 jIS cUaiJl 3 Iju ci*S’ 

CjLjjJaj J jfl 3 »JJ j h «V> <» JI^JI IJlA j.e cUlp-V) g<h<««> |^a 9- 
ijuJkpJI dJi 5 jjU- jj?u to :( a7 lo jjJlpu dli ..ci^juJI josu 

3 -^SjfvJI Jl ^SLus ^Ix^-.j ^$ 3^3 (Judsxll Sjl)Jlm oLsIjfvSl 3 ^ <u* 
.ybijittAfl \J& j^Afl (JJ-o ^posl Jl 

.^3j I 4 j^Ij dj j3jw 3 gtUS^k Objiaj J 

g;u«jJl 3 cLaaJI (j juto J£**J J-JP 03 Jlio J| ^Upo £33 J ^3 

• JlSbojJI 

I 03 cLiJijJlpJ jSL$ ijl^ ^&3 jl JuV cl^O^S jdO jSvCjj (^2ss- j£J 

.^LmiVI J ciJ ^ J-£ jl&Lmu ,3 ill ^y*j d-d I 3 ^ 

JjuilS 


IEAAO 


odJI^ O L>j3 jJ 1 ,3^ Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" Is*-" 1 

sa7eralkutub.com h„a^„ gj^j 5 | 


cbj-jDI (jrul^S J5 Ub JJLP 1 JsliLJI Ol 

«4S9j*t>l 

cbj^ifl illwl (Kip Thorne jjjj j^SDl £lsJI l^ils <Lo JS 
((Caltech 3 I L^-jJjlScdJ Ljj 3 ^LJI 5 isw \sr 4jjiaJj| 

^JJI Christopher Nolan jS^LmJjS £ji*4l j UuUuoj 

.Interstellar ^1*9 J 4 j jlsiwl 

IEAAO 


iij&fJI O UI3 jJ 1 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com h„aj» jjjjj 5 | 


- 2 - 


Singularity 

?? 3 3ji3 2ja2j 239-3 JuJtsu OLS 

ccb^uJI l&JLo) SjrdS I^pI^I iji*JI Jadj jl cSjou joo 

C5OI jl 49 -j 2 dJLuJI jdO jJLo l^luils- jl cS js6$ <(1^1S 

l^ioiLp- (j Is JSLUI dJjj3 <l^uo 4^53^1 <uSL| V <uoij 

• gu.uwJI 3] jl^OjJI 3 Ul^y cliso] J^llU 

k_****o L^oJj jjU. UJjJls ^jic ^x.jj j9b iJtfo <Jl£ IS] 

C3O i£l CiIrJI ^Jl£- 

OJLp-^ll iajjiaJI <4jjiaJI cbj^ill 3 JbJI Jlp-jJjI ObgXiU IAS3 
j-0 JJLlSLO dijiaJLO ,j igflj dbfl) ^39-5 Jd Jl9U j-0 jS_6 

,3 3SL03 1^9- 1^951^) ^1 ^L*9-VI <Ua9-Slo 

djalsdl ^Lm 9-SII Jlo jjii d4*S Cols’ cl5*D <Cbl£ bl cbaill 
.^llo cjrfflJI CbjjjiS' jj3 SI3 dJbS I5I jSo ^ 3! 5I (l^Sjou (^1 

jjbc <£jsu UlS ^Lul 9-VI dJj coLoLssil <LmuJ\ 0)35003 Otibjjo 3 
oil ..3j9- 1 iob^-jS 638 3b jdt*3 SI9 cICaJI 3 4aiis ioSbJb 
J^9- j^ dJ^ft4l <Lolfl£tt>) J»3la9JI JfS\ 3 l^jl CUS (^Adu 

• 33^1 gi)L4ttjJl 

^Lu 9-I JI390 lilb d^oiiMLO 493^9- 3 jiLo L^jl t^su db 

cUJb L^lo-wQ <L»Jiltu4l 495L9JI dJj3 tfijruS ciojb- J3A9- Ob 
OLbbjJI pit 3 ..(Geodesics g*d ; L«ua3 ; j9-)JI ebj^ill 

IoLLaA^4)l 3j4aJI j*asl jA aUsAI 3 dJS juu ciOJU^I^ 

bib <USd 5 < i _ r L9-JuO ^m 9- 31 31 ijS (jl* jcdaib jo dlSbcU 
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SjjtOO-JI L-jSJlj Cl) L>j3 jJ 1 30 Jj^olt 
fb/groups/Sa7er.Elkotob/ V*^ 1 d® -1 -" Vid^ Is*-" 1 
sa7eralkutub.com UaSyj 5jb) 5 | 


j «03 ..iolaiwl c bail I (j jju«j JsjiaiJI j\Sl ^Ixj 

.djjiLxJI S^Sblfl OcLf L& 

i'hja cjAJI Jio cOU^uuffJI 3I dJj J3 *sIjJ 3 j^a»-ib ^ 

!5b*9 loU (_y0l5O jjJbuuJj 

??laU 

J 3 ^j JlSbojJI ayidl jl Jlflj 4»la3 Gbb^xj J 

clSJj j-o Sb*3 gb a A l l (J jjUttJ ej^af) 3 ) ^Lu^-VI LoJu£. 

??Ja^aJb glisp-ifl dJi <Uixj ^jJI to j&f 

dliA i»9>x 3 U5 <UV I.Lk ?i 3 ff- 3 ^l j-o 1 * 1 $ (^u&kj 1^31 

..^dxfl j^ £>4 pCL«j ^3 V dSllaJI jl J 3 AJ clijoiJI J 03319 

!lo jlSbo Jl CuAi t^3l JljV jij 

..JaAP- 

jS\ J 3 I < dJ^CwO cLoIaXmiI (^saSb cbajjJI J j3 Lm*j jl L$ 

ljuSuMJS£Jx)\ (JiXA 3 A dJi- ioULudl <USU-tl 4^3la3j| 
^«apJI dJi $ 3 ^- 3 ! <Up-litl djl^ill jl Ui -gbj*ifl (i Geodesics 
3 I ^JLladJ jbu-U 4jl$3 g* Jsl 3 *j ej^ol! 3 I , 3 >tfljjsyi 

£>1^3 43b ^9-li4l glflSp-ifl dJi ub^^xj jSU jil <dluuj^3A9JI 

jl (^ix$ ..jl^ojJI j* i 532 u 4 >I dJi 63 ^ 0/1 3 I ^»<o p JI jL«go 
jru*u jl dJ&$ jLu» dliA Jtxj £ ••(^a 3I 43 dj jpIpJI d*«ui 3 ; kpJI 
J3-53 <1 fyS’CjLuj jl j (jdl j 3 ^JI dslp- j* Jldl »3 c<U9 

gS^I J 43il J^blx***)! ijsr jJl 53 il jsr T jl£* J (3 j^-I 4sIp- Jl 

.j^-l 4 xj jp SjLc- 


iiij&fJI O L>j 3 jJ 1 ^0 Jo jail 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" l $°-4i | 

sa7eralkutub.com h„a^„ gj^j 5 | 


c 4 Sj 3 iJs- jpLjj lo*2l«<^ ikp- ^M>jj US’ 3J U5 JauoJIj 
4 SJ 3 JI Jft j\pJ I jl (jftlo^JI jl*uo &>l^j jUsj ..l^SSlp- Jl J*aj 
jSL^ L&Jlsu .. 4 SJ 3 JI 4Slp- 3 I <4j)i dSjjJI 4 j1^3 L^lOj 

j^ 4Jbl*U t5j9-dl 4 *p-IiII ^ft IjliIp- IjLuuj g uajj ***& 0^ 
! l*^k 5 1 43J5JI 

jL4>l J iLolg l^ioHo (j Lij (53»J isjjJI CJ15 3J ilio 3I 
..^JiUI 4Jdp- jjsu jl Ji>d (5 jJ) ^^oipJI 

dj\$ ce^ddl 4j| (jijflfljiB- 4S J5 )1 J.£ Hap- ^u<p JiaJUo 

$39-3 4hS»l Jjflj (^2 p- -4SJ3JI £* (5jJI J3&JI g y wjJl (j jiU«J 
ka.1n.13 isjjJI ^jLp j.fl.a.».»i ^laJI j*»> jls l*iift3 <[i_Ji.il I dlli 
^-Jii*4l jL4>l 3I dU^oc>3*pJI 539-3 jls JUJbj ct_JiiJI Jp-Ijl> 
Ulli3 <tol$ HsjjJI ^s- -4J3&I ilbJI J cjAll 3I- joJJ 

.^aJLaJI j m> 3J b ^ jJI ^wpJI claip-l (^isj 

(Geodesic JlolSdl ^dft) I^o-uj SyfcUaJI dij 

. (Incompleteness 

Jl^jd J&ia 4113k ^J5 Cbl£ 3J cdJi j-o tjiSji)} ,Jft 
jl (J^pljtsb <4*31^1 3 j 3 -a> ^laJb ikp- l&Jft li«u»ij 3 cj^SUl J^k; 

Jku*» jodJ (^toUijApJI jL4,l jls jJ3 jl^jSl 4*3 jjpJI 
. 4 SJ 3 II J 4sIp- Jjlib j J 4jd iJuSU 

dll* jgSb V 4jlS ciiSjjJI ^u*uj j-0 Jl> j-U dll* jj£j d loJuft 
4jI$j (j| J*ftj (jl Jud ^*£***4) Ukp ’3 cJjjkll ijlo^lwd Juu**i 
.J^iSbo jrd d**oJi3*pJI . .419-lio 

•539-3 ^Jift lift 4il IpJ (jj^JI (53l*uo ylft Jlitl dUS ^<<h<i3 

3I ^*upJI od j***K J9-3J d 4jls t ^j^Sdl 2j***dl jx ju j4l 


ijiapJI o^SKl^ Cjl>l3jJI b-° 

fb/groups/Sa7er.Elkotob/ V *^ 1 J® -1 -" Is *-" 1 

sa7eralkutub.com h„a^„ 3^3 5 | 


6jL*uo 4jl^j Jl cdJLfe Jjjis y djV idjLjb cj^aJI 

.(J-oJ^-o jrcP (j^SLcut 4 J jL 4 »I 3 

ju^yi ^js> 3I cbus-yi ^l&o 5A dJi 
.ayid! Jaib 3I Jjidl i^Xsuo ^stj jl jg<h<«<) 4JL03 

djlfljj jl bis JUlS’yi ^JlC £3^3^ hs-jji loJUP 

cdSj^JI ^buoJ djl^j JJX- J3^J (jl j^f ^b»UASsJLI |^_cu<jJ3*sJI jb«4l 

♦lfth<»'3 J £l^S 3I JU^I 3I v-fcflj $3^-3 Ju* 3I < 1 &SjJs 3I 
jjlii y jjsts ggZuLO tjs- j^3 <Ja^aJb j3&fl *U«j dUi3 

•ijy^sJI (J3^JI 331^4, b 

3) pL^yi jLudO dj l^j jjl dJj ^Lsj " 03^1 (33*-“*s Js- 
i^jJI- v_c 2 j $3^-3 JJte 3! < 03^11 dsls- 3I lSjIs JJLs- J3S0 C3AII 

( _ 7 isis Jji CU3S4I tjjio J0£ ^usJI cldis-l dlls- J j5jj ..Jx«s- 

js 4 Sjj« ^jJI ( 3^141 03^11 jl dli 

js-y j-«3 js ^-u<sJi ji i^isu dii ..y ijis-yi ji gsiyi 

33 IU 4 , 1 dJi js L&JlSU i^AaS-I (j3^II js jjSS 33IUUS I^Sljiol 
.^yi (3 3h« « 4 l (3 -(jisdl) yjs- d^o^uJLui (3^11- 

Jas-JI jls <. jsbsj ^Iaj lias- dJs bx-aij 3I . .Jis IwxrSUJ J&o 
^03 c 4 -cLp 4-O-wp iwAJZ^-tl (j-0 £t)3 cSjJs Jl 

JlrJI J Jj Js- js j^laJ3 i to U' JlrJI 3I 33 Zo 4>I js ( a? ilsu^i 

. 03^1 3* 

.( | ) jdasJI jjl* J*° 


ij^aK-JI o^SJl^ GblsjJI ,>0 Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " Is*-" 1 

sa7eralkutub.com h„a^„ 5 | 


Ltlej LiJisw j-o StssS I jl blli (^*» Jil 

,,j)>$MOlA jsr\ |tlft ^ J&-] JSL) ,j _^laj 

i^*i\ (jl bUi {jZsjs ^buXu>yi ijuJD 

bl^A.MbO cLmsJI j^o j£>-\ ig^Laua 3I Jbu 

. jffb UJlSZJ 5] 

??!^JisJI jjo ^iaj bj^ ,j ^Lu 9-I bHlto jl blli (jfia* Jjk ..dia»J 

j-o 6 ls *3 (Jiuj 3I <^35-3^11 1 jjj i 3^^3 j-^bj ^Lu^-I dLk Jjb 
SS.Nj fl~t) U a i 1 . 15 

.£* 9 ud 1 jub 

IEAAO 

?? jjlfc«iuy <LobJI 4 xwtuJ) OLiljfvSy Lis*" jCj j 3jSju 

.. JoA!? 1 

Jl&*£ 4 I jjift jlSUjJI i3»-3 j&e -iobdl jUal j- JLA 

?Ai£ 3 J I 

j &j$ if ^sjo dJ jjSo ^JJI jj&l g£***S\ 3 ) jl&apl 

Jji <bSl^j bi^j j-o jl JljVj <«U3 jjuuJ jl 6 Jl su ^L*»-iU 

? is bit I 4 mmuJI Oy^bwj juIjS cuum J»oJJ»to jlSLojJI £39-5 

*? S j. i L * . ! I ,1a fl) ^ j-wJ iLob&fl <UmwJI ^ JlpCmoJ jl j^&4l j*o jjb 

!(if)3 (f*i) ib^l jl £§iyi 

Geodesic i> ^uuj^3a»' JUuSl bfcJUc J9-3J ^l ayufl Jaib 
<£obdl <L**cJI Gifibw Jsitb iuSU^ incompleteness 


gC^jJI ^ JojaU 
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4 jIju jop ijiitl ilio l^JLo cj^5l Olj5^u5 SjjiS' ^iU ^3 

J»-|jL> d>JL«j (jS/l 4a& 1^103 cj£*£fl jlffiijyi 3I J3&I 

OljL^j^OJ ipuSiS O Jl9u (jlll 3ji*JI Jaij l^Loj <cl^3^JI 

.(Non-Symmetric Saluki 

j3jUj-2djjSjA cbbjlaj Jite- j-o CJL*j£l fcl^yi *2^3 
jJbOMua J l^JLc J-o-ssJI llJi> j Hawking -Penrose 

JlUmj l^dil3 <|Ji9- iol* l^Sl 3* ijisii Objiaill dUj <j JoasJIj 
. is bill iw^«JLfl OVibio ,j-o jjdSJI 4a m>$ j-o 4aSs Jl 

l^jl (I4A&0 Jbbo l^.x.i) Objiaill dJj 033 <jS4 

..l^SsicJal ^3 l^is-ljJ IL03 LJaw if OjAlfl 4a£j lo U J 
(^jJI to 3I CJ3SUI Jil^a iuL&f Z_j*> iS) if f^ 6 > gSI^II J 

.^3^1 j dbilljl 3I ilia CLiJo-iw 

3 Lo (Si 

« {yJLMuujj ^jtCujsJ l^o. u<fl> (jl JjV iuJu-o 

Uuj (^lll : (curvature singularities iJLswifl ijiill Jaflj) 
ioibJI jryb lumj Spacetime jl5b>yfl 3I g***uJI cLpoI 

.iJi^y oyjLSit, j joj 

OybJI 4adj) ijti 1 3I <dJi I^aS 6Jim il ^1 ijilll 4a^3 

.(non-curvature iupotl js- 

..lisa jUs 


IEAAO 


iij&fJI 0 CSUI 3 Cl) UI 3 jJ 1 JojaU 
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* L-L?t_W I j-S’jwO jLLs 

JjbJI Jajj jl 5A3 ^40 (jlc jl Juil 4 jIJiJI ,j 

.iuibJb 43 'At I4I 4 *^>u 4 l 

&3iLlb -jalpJI i^lu*p- ,^b- c,^ if 43V c^gwi 

.iuibJI ill Spacetime jl&ojJI J clisul J&-LJ 4*9l£JI 

4 *bb $39-3 j-o liu 3 ijssltl ijAlll Jaoj jl gCUXtuj dJi jd03 
.iJl^if 4 sUaJI 4 ao £ma>$ < 43 Uall Jl^ 3 if j£jJ iJl^i! 

4 ^uj (Ricci Singularities i^icbj Ob_ji»j)_> to (^to dij 

Gregorio Ricci- 3>wl»j3^ j^uJUj 3^339^3 sr) JUajill ^bJJ 
20 Jl jyltl JSI3I3 19 Jl j>iL!l jir I3I ,j v-ts&J ^JJI (Curbastro 
Differential iJLalodl iwJO^fl jj^kj j lip- Lotto l^a 

.Geometry 

.cb^uJI k_»3fli)b 5 lio 0j3^aj jl j£$ ijiJI Jalj ja g^Jl dJi 

4sti5 J*Sdij IJUJ3 1 ^ ■«* Q > (jb jl^L) ^>390 jx Lib Ucj j^^to 
*U*to 3 jlSLojJI ( _ r LpJ 4 Jl* 3 if i3JLpJ ioibJI I 4&0 Jl) jj 3jru5 
cl^Lo 03^11 e^£u> ^il j £-6 if Jj^iifl c^nJI jS^o 4 kfl) JSJuJ3 
(^b its tljjdS’ LolSo ..Event Horizon OJ9 JjsL 4 kbt «3 

.jjj^JLJ 

jS/ill jlkl j c jrv^JI jtpb 3 ifb Laj) £3iJl db J3-^> jl j^-ff 

.asiui jl^ilfl 

.ilio jju&fl jlpb 3 ifl £$3* <j ». jjj lytsJ |»i&H db (_yisio ^403 ^^Xp- 
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SjjtaoJI cC&Jlj Cl) L>j 3 jj I Jujxll 
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{ y*- 6 t .. ddlJu Jut- 43 tIaJJ jl^siUI ^SjfvJI <£>£>$> dli 

_^ 5 p' (jl JlSuu c^loilt Ufllsdl l umSs- (j-ojJI b^Lul 3J dj| 

Ifis Jut 3 ( jj^II i>IJj dkflll Jjoj {Jio- <JJj^3 JujJ ij dSliaJI 

l^JLo 1 jl> 6JS-I3 dhflt (j gusl^i! dsL*Sj JuSTyJ J \>o$ OS 4 j| JlPuu 
T he Big j£*£JI jlstisifl da^laif LSUUj ^LiS^ ..o^ & JS 

.^alaJI JULtl J l&it ^ISaUo (^jJIBang Theory 

J $ jl^3 <|Ja»- bjuS l^S isliSUl CJ 15 dOs-lj dhoi jja I Jo J3SUI 
..SjdJI j-o jSjo I dtofl.) j dslkJj jSjj jx- 6jLt cjji 

^xil dJj'3 cjjSlil <b|Ji> JJt Jj^JI dhfli ^3^&o 3A dlfi 
?djjlt lilt ..(Naked Singularity dajlsJI jjiufl dkaj) l&j^ouut 
CjIJjAiII £^3315 cb^uJI u>3dill Jio usds- (jjsL dJols--o jjt l^sif 
.iUudj J3SJI dalJts JJLt us Liu 

jjsr$ Mo ^33 ijs- diwlj dl3 4 aflj 03^5 jl j&o 4 >l j-o 3I 
. JjdjJI ihai IuJj (^1 dJl$ 3 iUI dujlsJI uu«j cddl^sil 

djls iuil?- C>li sy£ dhoi LijJ j !5 3J &o dil 

634* 6j3bd>l ^Lus-ifl usdsu ^3duw dJl^jiUI dusibJI dJLs lads 

jjsl jLs»-l JL» ^u> Ke.uj jl ^3 u 4>VI uuflillS' loll ..dJl^aif 

uuSuJI 3 ^ 4 , dsdssCu D dJl^jilll usdsJI ^3§ jls <dj jslsJI dsJsdl 
.^SudaJI dJSLur ijuA is usdsiii jj dj^3 ..Jjiull dlaa.^ 

d?M 3I ilio (duusl) us isu ^3*j Lsl 3I Jlo 5 j3^uu> £3*0341 

.ialLtl ,j*o 

jSys j ddl^siUI dusib-JI <js 4 tauil iul&siUI jjj?Jl3 j 4 I 133s 

dult j^oliaj ^dl) jroluJI 3A dJi3 <( 3 j 3 -VI ijA 3 dkfld I4J3SO 


djj^as-JI uJSJlj Cjbl3jJI Jjjs Jjjuit 
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ijjs dJI Ujwl (^JJI (Spaghettification jrob 

.(Noodle Effect jrot) t-Jil dde j^allaj „ J*3 

,.<^SlS ^ jCj L a) 

..(□) lJi& Jio jISjl g*jl j-o l^lsu 

ioibJI jjott jls (wcOj J 3 -IJl> g§3 3J ^mpJI did 
y cJLdi Jjjffsj d»-jjj <djoi^y jj^s j^o 53s 

(h^t-apfl t^A^LuiJb ^usJI did JsssCuo l&JJLfrj tl^X^ULo yle j JjLj 
3JLSJ3 cCj J oJI Jjsl tJ 3 -l ju ■Ka.ou 3A3 c^lio 4 »Ua 4 l j-o dghaf 
• • 1 lAjtvij 1 b 1 ^ 1 \‘ ^ 415 ^ "* 

. (~) JSLmJI I Jo-o 

4»la<flj| c- 4 jmj OJlpo ^JJI ijidl 3A Ld> J3SJ14I djidl3 
.did Cuui (^dl ddl^SUI <LuilpJI uwj Jl j3S'j4,I 

Weyl JJ3 ijij) dAs- J3fllhi ^jJ) g^dl 3A did 
(Hermann Weyl JJ3 jlojrui) JltVI ^IsdJ d**J (Singularity 
uL*&U> I J3I -SjruaS OjfCdJ iolail <Lwudl jilpj JlRJ- j !5 ^JJI 

.dJLtflidl «Lu« JU4JI3 d^uuJI jru 5 jjiU Olsdsdl 

..IJlp- did J S 
t^o£su y (^dl dyidl (yi lo ij£J$ 
..cjjuJI v ) J^dl c. j’ . o 

IEAAO 


O L>j 3 jJ 1 jyo Jo jail 
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(jj-SLJI iiL> jLLc 

iJle 5393 (J3JJ ayi) dhe ) 5393 

..Ism J^SfcuJi 

?^io gaJbl 3 I ?? (l 7 1 s 3^9 s 4I J&iJI J3S>s« Ja 

I3ASU ..^oJLfl JSLi 3I (^3^41 J 5 L*JI dJi uU. cLoill I3JL50 
^*u9- ^muJ^3a 9’ jlttfa O ^ l^akAxubO Hl9 4j ^4tfp3 d« l g 

.4£ei (^29- 493j9bt)l dJi 

??dJJ5 jluct! 

3& ga)i)l 3I 4s»3>9t41 dJJJ (^yp-jlsJI ^ta^yJI UJ3-J 3 / Ll>I 
C 30JI 3A dl3^uoo (jU. ^JLitl ^jJI ^jpJI jL4l3 <j3^ll 

dJi ioi 3I g-o-cjt i«5 jot jil „<us jiUuo ^ 15I 3I 4io 

<loU ^3^9-JI jL4)l < J3SUI 1^3 ^ *0. ^ )1 

.^39-3)1 ^jl9- Jj 

..(3J3 4j| (jlfc jajjJI dJi I3L9U ..c^juJI josj l^la^wJ I3JISU 

90 ^3l>> jyO ga)j)l dJi Am) Js. AamIj) ^jiLLal 4a9- ^3] 

SSgj&ua ..tLloJil UJl9-U^ cjtfjVl fiJuoUtoo 49-ji 

.. J a^oJb SioJLU 4)303 JUc Ja9tU &Jou m ^JJI La jij .. J-ao- 

.lal| (a7 aA9bM) 


o^SKl^ O L>j3 jJ 1 {y> Jujxll 
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jjot> V 45 1 03^-i ^ jl&ojJl il ctaflJI L& 

jpJI Jio 4 a*Afb- c^aaJI 3I dli ^Js- J>$J lliUaj 

4 jV ill^Ual jJs 4a»- (j jSLmmd (Jlltbj -dSjjil 

OjLtuo j\sd <Luil»- 63s <uit jjjj" ^ 

J3SJI gAfiJI dJi i©s JOc ijij dha'i dLa> 45 Is <dJi ^ijJ3 

tJ-eoSbo J\£- I CljLtUyO jjV ‘UU l& Ju£- 

4 abijl«»l lu&§ (^JJI 03SJI 31 £jl»- (Jl bbJiiC3 

.toll ji-T Jju 3! 03SJ 

Non-curvature <Lis*i 4 l j^c Jaib) ^3^0 3A dJi 

iJ»3jittl ijidl ,bUL»)_i 1^3 a-«j ulp-l (jltlj ((Singularities 
.(Conical Singularities 

ijjo J3^JI (j j^laJ I0L0-I dL& jl dJi | a7 (Ao Ja jil 

..ih.y^lb ^jxcJ j^3 dJi 

IEAAO 


ijifloJI Cjbj3jJI {y> Jujxll 
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gJui-£ jjd ^ L*_u> J 

.Ajs ISbulSboo Olj3^aj J j^SUl jf. ^J5cuJ IjJlsu 

4JLc yJoj (J5SUI (_>uj-5 gCLkSyi jjLz«< dlsS to 3J& dJa 

(J3&I ydl itals&tl (j^ls j-o OJls-Ij yi ydl ^&JI l&ul&bO 
.yjJJI 4l£*u (J Layoff- 

6jdS OUlflj <US CjJlpJ -^SUl ISbJlSdo Oljj^ad llsj- jjSLII 
.dSliaJI j-o 

?dJa y»o to 

iJJu 3A Jj cjiaj loU yi»- <juJ jj&O (j £IjAJI jl aU»o 
.I4J aaldtl ^Lu 9-VI Oililsioj ^Lu 9-VL> 

(Particles and Their Anti-Matter Equivalents) 
??Uul dJi (U^U ^jjl to 
??aabatl ^L^VI iyM to 
..^o-l 

^dJI ISdilSLa Olj3-ad3 (Particle Physics GUyu?JI cbydJ ULb 
(8dU4l Saltl) 3I (Salt) Jus) (Quantum Mechanics 
OU-u*e>-JI Juo <jjz i>3Sdo aalo ys> (Anti-Matter) 
iL&ujaJI ibabdl OI^umWI 4±5 L> (dj l^J yd I (Anti- Particles) 
<UAwLJI (JOjLasJI ydp I4J5 (iwjSblO ^>^3 

.ilia (Quantum Spin (y£JI jljjJJI Jjaw) Jio (iisuddl aaUll 
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(LyaoJI Cl) L>j3 jJ 1 yo JjyJJ 
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kibsJI Siltl 5 ilo 4 l Siltl 3I Siltl Ju« jl dUsM lik 

4^5*141 Cj 3 ^aJI Jio <&JL> 3 ) <L*>^sj3 jLal 9 -b j &3 

.Negative uLJUuiJI idia 

ds?3M3 Oijf^i j-° dsfcS 5j 3JI jl i^jsu jsti <&a 

<cU»u*JI JilsiLo UAf3A 

..J*Aff- 

iwJLwi j^jJ j-o U3S^3 Anti-Matter Siltl Jus 3I 5*141 ,_>a£p 
. JjIrXo OSySt^S <£*»uuJI uu^-^a jjjfv^Jlj 2 h»mJ] 

!c J 5 j Lo U <U&uiaj) 5*141 {juSs’ 

..(^»A IjjSj ..IjUf J*AJf 

j^3 ciol^sy Cj^U^-b gisu j3$JI t^JI IS^JISLa Olj3-axf ISS3 
5*1*141 ^io*ff-yi3 ^Ltts-yb ^su 4 j) i&jls-i jsj^Li cGyioJto-ifi dUj 
.bkj3^1s J3S l^<rt.v.t (^£>3 ^Jl*I 1 jA JjLjj ^xfl 

^ dj.M&S’ ^Lutf-13 < 4 *r. wis ^Lu 9 -I ..J3SJI ^l^aJI j <tj) 
^Lu9-yi dJJLj UIJ3 <4*jlj3lo-k9 JS^9 iiasJ JS (J3 jl&o J S 
V dJJJ ..*Ua» JJI { juJu (j fjit)iss 3 ( <L »» 3 ^ 54 A L^jUsm jV 

l 5 *l& 3I cLaiJI 3I J3^JI (5jj 3 cL^da^-iLo ^Js- jjJaj 5I3 bfcljj 
.JSL 2 JI dUJb USL, 

..el*3^JI 034!)! ijs- dJb ^SJl 1 &JI£*a JjJaiJ l^lbu 

J 3 -|Ju cb^ttJI y3dill J ioiUJI jl LiLfljl jso LkJs 

JJj U 9 -j& US' jJbUjjjjLLu jias uLa) jjjs3 jl JUU3 <OJ*>JI ,39! 
J-a S nt 3I < jl 5 U3 jlS U^a 15I jl3 c^^uaUJI JI& 4 I (j dJi 

jA do\ i^iAe ..5*3^ SUI aU5i gJb JlS o£j OJlsJI (jjsl Jp-IJlj 
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jjjifloJI i_uSUl3 OUj3^tl ,>o JojuJJ 
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ioibJI jdO 3I CjSIU^-SII J S (j J^duiX) 

.. J^A^ - 

4Sb- ,Js- ja^aJb CuJo- 3J ^5bl ISLjISLa IS] (^ao I3JL50 

^JSl JSbiJ (^1 6 jSJ\ jib] 3A (^jJI Jasdl ,jl& ..diJisdl ,jjsl 
diJiffJI (Jsl JSLij jJbLijjjliii 5A jlbl 3I 

.jJjlwjjjLiw jiaS iJLaj JL> Jus-ljijj 

^u«j?JI 3 ^xu»JI ijj» Osfat. (5^1 OU^tu^JI jj» £3jJI dJS jl 3J 
d)JL9buD ^JJI 1&S <4a*^Jb AiJisJI (JSI 4Sl»- ^ia dJ ^La4l 

?Iajop 

..^LkS^A J3flj libs ^jU I^Jbu 

IEAAO 

«something special occurs when pairs of particles 
emerge near the event horizon - The boundary between 
a black hole, whose gravity is so strong that it warps 
space-time< and the rest of the Universe - The particle- 
antiparticle pair separates, and the member of the pair 
closest to the event horizon falls into the black hole 
while the other one escapes.» 

Stephen Hawking.. 

IEAAO 


ijifloJI o^SLn^ GbJsjJI ,>0 
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..JuiAfiJLbui jo dJS jl 3J& Cjdff^u) 

abitl j^So Qb 3k 3JJI- CjJo-JI Jsif oj^yi 

c-di-JI Jo-b -la 0 -<>13 OJodl JsV cj Jodj - ^JUoJI 

633-0 3 i>«ill v-tiflxtl jo *— >3^3 j^yi ^-uod) jjffCb LoJt-o (^3—dl 
.Hawking Radiation £bdu] 3A pistil 

Ijo- I,Ip- Ijo- Ijo- IjJiS giJ cb^uJI ojiifl jl db 3*^ 

<.42$jSLa ioift 3I iobj^S 4JL03 3b dllap-do jS-s V d 3 lla)l j-o 
^3—dl <_*ftdl jouj 31 4 jL^jJI 3 d^ 3 d jo£*«o J 5 t,v„.; dJ ^3 

.JjjjaJI 3 -x 4I yb 

35s* 4 p-jJ J I Jo- JJ3I9 OSj jSlff- 3 djJoo db j&3 

<Llft j^oilaj to 3I LuuoJb ^ 50 - 3 $3«>yi i_>iiUl jl 5 3I ho 4 j| 
C*§3 di ^Is <(One Solar Mass Sdp-lj iu «o-o 5 Jl 03) 

JJbuj 30 &u> jUo 14 3k 3JJI3 03^1 jo£ jo J^l 

633 j-o jjSl IjbiOjl jO-Jlij djllil S^rp-VI dlaoslll 33 <3^.3 j^u2j 3 
to 3k -Jaii Gjiaj- |Jl&3 ..Sjo jLlo 50 _> iJLo^jJu^JI dJLlaJI 
Uik j^3 (White Hole jdoVI v-dillb ^Ju to 03^ jl j£«r 
-|jSll Lift 3-03-0 gJM-J 

jl£ U 5 iJo- lo-lixo i3^«yi v_Jiidl jl db 3 »o til -J*-oo- 

glsdl) (^ftJj gbdfoll jo IJo- ibl-o IjOS gib 3k J-» (g*ooJI jiaj 
ci»Lft-JI 3 333; to 3& dJ 33 ((Hawking Radiation 
LoojJJ 330^! iwJ&JI OkS (jastb Jl Jjo- lip- JJ3I5 CjS$ d»3 

.lots 3 s " 

iw^tdJI ibjialJI go ^£JI &0ISL0 £03 cbjiLft (3 dJj 

4 ll 3 R -6 ..ob^uJI ^3ftill 33J Jaftj tjLo^ U^oJocXw^ iobdl 
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(bjiasxJI c-sSttlj Ol>l3jJI -bjxJJ 
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jlaJj Jk9-l3 LaS J4S jjSjUi c4£>jiaj C«9n9 3 J 

.bfcjljwl JS jjsxjj iolsil J3SJI 1*9433 <4ibd9JI 

Ju£bd 1^31 ibyLsdl ibjJaJI dJtj J SjLp-j/l ilSLUl 
^1 4x11*1) dj^AidJ) **<*-> UbJL^b J^l V 

dij ^IsJfofl j J6 |09- ii^jJl CbljUfofl dJj Jala*) I J 3 I 9 J 
.cb^uJI i_J 3 iiII l&oxJ 4*£lall ioJlall abuill 

(jJio 4I3I s>ua iJl £1x11 (J cUixll joxj g9i Lo 3A dJ^3 
jjM< jilffio j3^5Ju Jjb ..4*9 2^3^ £btwj ioilji3 (^eLo C>3*«l 
Large Hadron JjI^JI ^ysiLai/l JjjixU) ?? 4ic ^SoaJS' ^jJI 
.LojI 4 jLijy 4 **u* 3 jJl oL*dVI (jdO J 19 -I 3 3 & )Jl& ..(Collider 

^iafVI ju . Jl \Jl£Sj$ <U**tl 1^*11 4 aUaII 2^>jj jl J3I90 ^*9- 
JJ3A J*9 djJi»- ^JJI I03 tLalp- ui*5 o>x 3 s cJ3Sdl J J3A uU9- 

..U3Sdl 


..J3I90 ^ JJ j 


IEAAO 



ijiasJI O UI3 jJ 1 ,jj> Jujxll 
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(iopsitl jjiill Jaiii ioLSJ jLLso j^SLi) 



(Spaghettification i^up-LmJ I ^jSLtl jjutzJ JSLi) 


OU|3jJI Jujxll 
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Do-it-yourself event horizon ©NewScientist 

A light barrier made in the lab may recreate key characteristics of a black hole 


BLACK HOLE 



Virtual photon pairs pop 
out of nowhere and then 
annihilate each other... 


... but if one photon passes 
over the event horizon it gets 
i, and its partner Is 


EXPERIMENT 

Laser increases the extent Mysterious photons are 

to which glass slows down emitted with wavelengths 



(Hawking Radiation iLLSJ JSLi) 


,>0 Jujxll 
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djj&irJI GbjSjll JOjjJJ 
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djj&irJI Jujxll 
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(j— oj 

TCanck Time 
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Sjj&sJI GbJsjJI ,>0 Jujxll 
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..L 41 * 


t.jit J ..Ollxpbo ..Cable .. jJLo 

^0 Ciilp- (^1 5iU,l .-5iUI o* da£j <ja£J\ J di>*} JS" 
..jru^l jlsifljVI dso iub J3I J <^Jis&JI 

..elo OjiaS JS ..yuikft 4 p-L*ho J S .. 5 ji JS ..v-tS^J JJ ..^sb 

Cilji ..tULsutf jlojl Jl LbjAf; gSljJI (j oLtl 

Jisuj < jbtfliVI j-o CaUaaJ dsu C03& etU j 

JS elf 

..dJ 5 Lij&f 4 jIJlJI diapjj iLfljjjslJI itasJJI 3A jlffijifl 

. .d _3 c ^Oj JS3 

..ULJLLu-03 Upite- ..liutflo jl^uil ..Ujljwl JS9 
.. j^jJ) (j dla»JJI dUb J 3 -Iju 

jl Jl>y <jl jui'J I dlb je jluJI dff-ljj jJlOj ^ 2»-3 
^jIp- js- dJb-j J i^jucoJkJ) LoUaj _>sL*j 

wUSyXO (_yX»- 

j-ojJI CJ3SI3 capl bJ^-lj di^-j ..J^caII cLaoJI jje dJ^-j 

JjflJLw {OJlJjJI ^3 »tJl3 (JjV) dstutfjJl jje bjjjdO J^3 

..j 3 &JI l&Jde I Jl) i^\ dJaiJI J] 

..^LsJI j£ ^Jjlj (j dl£*<l Jj5l atfl^du) LiJuP3 


O L>j3 jJ 1 ^0 Jo jail 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P' 1 -" Is*-" 1 
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J jpiAll to SjuSUl gjJp- lilt 

?jlpd3ill JJj tajp-ja j\S ^jJI lo 

OIJl&oj OVT ji . uJI ^y) ( 4 lltf)VI dlij ijs. 4 jIp-VI I ysdahuj ysr 
OUaPslJ 5 l 5 lps 4 l j JO £3*! J3P3JI ijjt IjJl^OaJ t^y> jJltl ^SP-PO 

.. 05SJI i>lju 

fjs. dJLa£. OjJaj ^Jasj ys- |jp- SjjuJ iuLa 3 Ob3£u**l3 I3I) 3 

..^Ul 

jvu ..^*ias)l jvJI dUJJ J3P3J) ja ^iSLs Objlaj I3R033 

..^IpJI 

„ 5 j-e**u-o ilp-^ll OJIj I03 
..jjdOjJI jP«S JCa 

IEAAO 

«We are Getting Closer To Answering The Age Old 
Questions, Why Are We Here? Where Did We Come 
From? Does The Universe in Fact Have a Beginning or 
an End? and If so. What Are They Like? if We Find The 
Answer To That, it Would Be The Ultimate Triumph 
Of Human Reason.. 

We Would Know The Mind Of God.» 

Stephen Hawking.. 

IEAAO 
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o^SLn^ GbJsjJI ,>0 Juyoll 

fb/groups/Sa7er.Elkotob/ V*^ 1 Is*-" 1 
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Redshift 


..(Georges Lemaitre jfuA$J ga CUlS” djlJuJI 

j^$ ^u)^x4l J3&JI jjl jl9 ..Ijuf U^o \ mm > I^isj (Jjj’jJl dJi JB 

.SjLP-lj SjIJj iiaAj ^sr j-ojJI (j clj^fl Jl <Uflau 

dJi jjlc- I3JLJ jUjiaJJI jjruSbjAflJl3 cLaifl tlols- cjiljRsVI dJi Jlsu 
..l&Jlsu <Lobdl ^l£JI 

(Edwin Hubble Jjbfc j^al) cbf ..1929 <L«i <jCuL«Aj bfcJuuj 
J jo$ 4*03 (Redshifting 3I jap-VI ^bjjyi) Jlp-3 

5J3I jl Jl^f «lo^2 j-0 j£ftd (^Cp- j£) ..ic«-&yi JjjLrt C(5*J 
.(Redshifting jap-VI ^bjjVI) dJi $a> Lo 

to ..J*ajp ??uidaJI (JI3J) j$SjXJ Ja 
.((^pu«ii> - (jlu - tsjjl - j^ap-l - jJL^I - (JlaJjJ - j^p-I) 1— u 3 jUb 

iip (j^ls 3A C3AU iijj J 5 I jl dJi (jisw ..Jaap- 

(Infrared elj^pJI C*jo isjJj^l) CjbdJa*ia j£ dJJJ 

dsdil gSIjII J J3S0 ^,111 (Ultraviolet iouujiiJI 1332 4^VI)3 
iijJ jjs Ijcp Jsl 1^*3 «3^JI Oliijj j£J 3 cijilft 4J3AP 

j^puuAiJI iijj j-o j&j ^Js . I 3I dytfcg-^La yle jJab ils j^p-VI 
.dJjJ bajaffu 0 OlJt&e ill ..Lajl l^dap-ibo ^Ic- jjdj Sis 


ilj&fJI O L>j3 jJ 1 JOjaU 
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.. jUff ^3-0341 o>si I3JISJ 

,.0j3*£. oS'Hj^S ‘gJ i 3 i^° j J3AAJ I3L9J 
3I 4 jjLw 133* tjU- ioilafl SjL«JI ^jLi jl JbjAj> 

..jj&LuiJS (JSLiU ((JmSS&II) 

..Jupafl 13/31^-3 l3j^S ??03-all j $s&m£m> ^JlS 

gaOO UJ 5 <13300 i r )>fiJ3 Ij-su 03-aJI jl£ UJ 5 .. 4 a--aJb 
cllolol j-o 5 jL*JI j3*p ilap-J jb ( J!» <LpujJu 3JLS0 03-aH 
SIkSjSII (j IjUlw I&JUU ..^ilxjl (^g-Joll 03-aJI l&JuPJ 

OilPO JM0-I O3O (Jl (J3P&JI (j O30JI ljUul I4AO3 <LpUjjC> 

.lols (^ 20 - LpujJu 

iijJ IS lilp- 03-afl jl£ <l»jJiij dJUSJ CblS^ Lo Ju£ 1^3 1 (jXSLS 
03-all iip gb (>5 2 p- o> 5 j (^*3 493*^11 J iijtll Ijlj IaJlsu ..Jlft 
<(jad0sJLo iijj IS Im 0-I 03-all ^tfcol (_yX0- ^S1 K«.fe c^ilall 
42 a-u t^isu Si j&) ..LoLff ^^20- JlsXu (^3 O3A0JI J-0I33 
.^30-3 s j\ft 43 1 

gbj 3 Sll) ^3^03 (Infrared cljjysJI 000 4 s-i>Sll) ^330-3 3^ dJS 
. jjSl JSLiu (Redshifting jap-SII 

Jusj J3I0O jl£ ctjg&oateJI clj3 LJbf JjIa jJ3$l jl£ loJtlft 
biJUp Jlp- 33 <<Lo3-a!l jOaJI juSlo lie l&Juu gLu ^ill Olj0--U 
.abjj I4I Redshifting jap-SII gb^jSlI jl 

j^3 (Sj&Xj Si Cub 43 l fjs’ < 4 sm J-obtU jl S j3&U jlJull J3UJ2JI 
SI3 (Redshift j^p-I gbj 3 l) dlia> dsfe jj 431 j3Jia2su I33I5 dJi 
gbj 3 Sll <juSs- 3* ojjSH gbjjSlI ..(Blueshift Jjjl gbj 3 l) 
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Sjj&sJI cuSUIj Cl) L>j3 jJ 1 tja Jujxll 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 - 4 " 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 


JsVI ijs- Lo jl <LoL$ jAP-itl 

tialS o uaJj ju5sll jl jjJiiissj eUJbtll jlJ 

jjo 4uu)3 Lo OjfCfij (jlll Cilpbtl j-o <Luu) dliA jl ^yJLg 
j -03 jjSju*) OuujJI dJj 3 tlifi Jls£U) (j*ll Olpdil 

.SibaAl Siltls 3iUI J±o5 j apJb ..l^asj go l^SOaLLw 

< J 3 <aJI jJlco4I Lo yjfisl Lis') 4)1 <^a iolsJI S Jl&LoJI jl 'jajbL^ 
Iju^w L&jl&s <ibj )3 abjj 4*0 LLa) ^jJI C 3 AII asy j!5 LIS 
<Jls 1 ») (33^1 jJLaJ,) jlJ LoiS^s ..{^kmjJi iJI 3 »J ^l^pSII (j aajUl 
4 pb gljJ) (_,*»■ <JflJ 3 Jib 4JLo LLa) ^jJI 03 AII iip T JL> LIS 
4l d)JL p- -cui 4j| ..(j^a-VI C*ai >3 j^^-VI j 3 Jil 

.(Redshifting) 

Lo JJ£ ?cb3^uJI c) 3^x1 1 4 _iaLo Lo>- jOi LoJup 4 J& LoSlS' 03j^^ J-& 
i3-*»Sll eiLtll J$»- OJls>JI (jsl J 3 -b JrdLu ^jJI ^«pJI jl LLs 
LcojJj 4 Joo LLa) 15JJI e^ail J39CJ3 <LJI ifattjJb LSL> 03&J 
Jib C3AII iiy jl uuj dii3 <LoLer (_yiiso (_yX»- jap-^I j3il 
Ijjb ..a^SJI l^OaII JjloAl 4 i) 3 ^M >3 ^uaJI ibsol go IpojJj 
«L& 4 v ^ l Lo 

ipb ^IjJLo ^«pj| jx LLa) (^jJI c3^aJI jl ^iso Lo <^41 
?dJi£ jaJi ..jj« 2 *) 4ji dii (>? isiA ?j^»-yi 

OljpLI ^ia&o ijs’ dJi i 3 t^i Hubble JjIa *b- LoJiit ..J*op 
4pLb L^IS* 1^)1 ..ja^-SII 4pb gljJb biJp3 <Ltjib LftJS^ 3I 

jl J jLo go bijis tyt.mlU) l jIJlLo 3 ! 4151a 4 £j«*)3 !Llc 

!Lt IaJlrJ (^1 dsL 4 >l 
.(v = HO x D) 3A3 <JjIa j3)l*) 4530-4*) Lo 3A dii 
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ijifloJI psSJlj d) L>j3 jJ I {yi Jujxll 
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ijJI 4 sL* 4I (D) <Jjlk 3 A (HO) iZejuJ I (v) 
.JjAl 1 jJloXI 3) ^u^JI UbJbto 

cLlc- ooLscal is. j^i Oilj <Jl»I jlS' Lois' ilio 4»l 

..COk^JI diftjw Ciilj UiS ctJbuaJJ dJLuj hjLo 4 sL* 4I Oilj UJSj 

.1 iSL^5 

iL&ijS £)\s.jujJ SJLOaJ Oj£JI jl -JjL& j^jlS Uag- dij j^lsio 
jaaj dii3 <CjL&L?tjyi (Ji Homogeneous ^jdbiio J£iu 
t^l tjs. 3I Lu«>c 3! LJ3I9 jl£ e\$M> jj&fl (j Lro 3 jp ^laJJI 
.(Isotropic ja 135^1 Jlp-^io)-; lo 3A di*3 <4*51*03 

..ilsuVl3 C>1 &Ip 3SII g*«Jf (J3 j^ubtlo J&*L> j&j <5 jSil Jio 

.jw tjti) ilsuVI j-o j 6 \ l&ilsul ijS l^iSLJ 

IJlj Ji£ J3S0 jl Jj^l 451 5jSJl Jio JJucuj j^SJl jl ^Xao ..Jaoj> 
<j^-Us jfpl l&Jiifc lJu ikflj ..03^1 jSj-o ^Jb 6Ji»-l3 iiaAj j-o 

C»lj^ttl3 d»lSj J jsJJ 3 CiljjJI J^9 t gjjbJl Iajjlc Ijl»3 

.^3»jJl5 

Georges £J3»-) Jls l&£ lol$ ..cji JS L&Jii* IJlj 

.(Lemaitre 

•03^1 4 jIJu j [pjJuj j&jJaj J3I CJ3& tCtS^JI dii (j 

iulill IfbJI) 4jjii53 <(Big Bang Theory j^SJl jbdjSH) <L>jiaj 
.(Steady State Theory iuS'LJI 3I 

■■ J aygJb <U£ jUJSoj lo bio 

IEAAO 
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4j_j&sJI c-sSJIj Cjl>j3 Jl tj* 

fb/groups/Sa7er.Elkotob/ V*^ 1 Is*-" 1 
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-2- 


Steady State 

j-o l^JSb- j-o j Sj&j { Jiif ioldl dJbJI dj^iaj ^oj 5I3I Ijilsu 
..jruSJl jbdjVI £*3* ^3 

dj iiiju dj Ccu*j J 3SJ1 ji J5AJ Cols’ djjicJi dUj 

<Loll2o Q)i by.. Z mJ> 63300 5*141 3I 03SUI jl 

.. jj^JI gLol jIjlLo ga bijio 

^oj Matter 5*141 jls <g*oii 3 *Jl«c> J3SUI jlS UiS dJ I 

£31! job (^9- dJ*3 <gluoSll dJ* (jia »5 dj^lofca 83300 l^oLs- 

JbJbj <JflJ jl dS 3 ^s 4 ,l 03&I dslit£J ^*-<0 V jjlgS/l j-o 
j3&l lJua) yl* Ills dj^laiJI j3^j dlbJI dl 3 J3 ..di S J3SDI 
J3SJI jl ^JJI ( Perfect Cosmological Principlejlitl 
ju &jS Jt 9 - 3 > Si dil iyAe <jl^j (5^ j&* dl (j JjU^oj Cob 
juSlo lie Jojo ( 5 ^ 9-1 S>?s^3 cI^aS 5*39-341 ^L* 9 -V )3 Stio ll 3 > 9 ia 
.joJbJl (j Jt 9-)3 J3SJI jSI tdu3bJI jC«JI 

|Ju 4 iLis j^sij if 4J&0 jSJ 03^-11 jl dil (^isu dJ*3 
j 3& J4 o3 jr^Ad SI diSLo jl Sll deLol <Jlitl j3&l 

dhflt J <US CJJlSO ^1 C)|JL 9 -Vl 3 jjfcl3lill JS9 cCVbJI g*A 9 - 
..debbl g*A 9 - (j 3 j 9 -l iutSjj 4 »lai (j OJlpu tdCsto iolSLoj 

go jjl3Hl dia 9 -J J S (j 5 JuJl 9 0*la 3I9 deLol jJlSj L|l*3 

..gluoVI jo jld&4l dJi 


coSUlj gQsjJI y Jj jCJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 o® -1 -" VSj^ 's®-*" 1 
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GaO d lsGgg cUI j-o bgS dj jJ j!5 gJ U5 jstuaJb 

dLU OlJo Lois' <dJLo iasLoJl J cUJ iGg cjgSUl Sliol Ui5 
0(5^ ..jjlgdl 4JI9- jaflgill L^jlSLo 03-1 (j ygGaJI 0-0 ioaULtl 
.(Archimedes j^JugoGjI) jul$£j d>SG 

(Bondi la^iSa (_^xi) i^LAfl ibjiaifl SjSLs ^ dJj 

.1948 4JG (Hoyle JjgA)g ( GoldjJgsOg 

GilSg <jjj*£»JI j>*^ J Sjry*S^ <b_>ladl dlj Gjb 

<jru£JI jbifijyi 3I jru£JI jbdjVI GglajJ ^guGIjil o**®^ 
<J>tsitXa J dJS djJia- ..jLsdi j^laj 1^*9 JSIA4I GIG (>s 2»- 
.UjjJL OLu-^-q3JI 

(j bis o“t^3 <£*£> ilsS jgSJl jl JlSjj iGxsJI Gliaa-SUJ GlG 
??GLS ..4GUUI dibJI iijiaj G-oJiSl US' jSloSflg dJLojyi JS 

U3g«u*o ^}\ 03^1 J c?dl ZsbLJl gJiljil Gbga j^Laa 
J Ijl sr 5ju su j5lol J VI laGaj tu£§ (Quasars JI3J3SJ)) 
jlSL4l ij iGf dJusu UjI ..(Deep Space Jjgoa&JI cLaifl) 
?03j5ij Ja ..i^m j JS jV iLGI j^j-M J Ig> Sjurj l$3l 

dJj js- UJLaj (jip- cgGil I^rJLj (jSlI iftj»*Jl 3 ..ic . jvi 4) cgGJI 
j\G«JI joSU jGU |ja> ^sLgla l*3g l3>58GaJ 4G9 uuJ) 4SLu4I 

j (yi <dl3 03^ biJuajj (^xJI jg^all jl dJS i^suo IS) ..£ 03 ^! 

0*^3 03 &I (^blo g§(gJI 

.^sxm ! I ^Ul 3A aljj lo jlS^ UiS' cGul Jl UjJsLf UL33 UiSs 
..La la iJUJI i^b dJjg 
??Quasars GljljJ3^il dli lo ..iilaaJ j&J 
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Zjj&sJI i_GLtlg OL>J3 jJI ,>o Jjgalt 
fb/groups/Sa7er.Elkotob/ V*^ 1 
sa7eralkutub.com h„a^„ jjjg 5 | 


<JS gl Lwj bis Lojop 035HI LoSl 5 0 jj 5 j 1 Ja 

..Jxap- ? 4 fllts (^Ual SI3 l&lbs-o 3 JajLuJ (_,dl JaSJl3 ^lo>Sll 

43300; (jjSbft $3*1! oiij Jl»-I 32J 5 ^o J S jSjA (j 
j 6 1 (J'IojjJI dli J3S03 ..(Super Massive Black hole) 
j-o olj 4 >) 

AjjJls Ijl»- ll»- iftivi &S gbo d3«<Sll oil!) dli 

Js&l dJb J£1 jl&o db& J3^J Sl OIS3VI jasu 33 <Jlo£»-Sll 
3SI (jlSb dli& (J3S0 Si ..6^>ttl jSjA (j l^vho (^dl 1 
,jltaiJ3 4 Lo o>£> did Jlsu l^aJLo (^1 ^L*»-Sll JUJLs < j 3 -( 
.cldiill 3 lJuaj 

Ol>03JLSJI (jjuiU, JCc£ ijSLall 4 SlIall d3olft JSLii ,j (JJLlaJJ 
J] Ol^o 10 jo ^3^ jl JcO-^ (33^0 <lojxff-3 3U0JI3 

Schwarzschild JdblwjjjLiw jlaS uLai ^Lc 5 j-o 10000 
(^sLaII dsUall j* JU0I3SII dlJ Jjltaj laJuf-3 ..Radius 
jS^o j isSloall cb^^JI 035111 dlJ (5^3^* J£A> 

.Quasars Ciljljj^l oil Ol^ffdd 

3 j^-T 3I jlak l$ 3 l*k 33*00 133^ oljljJ3&ll dll 

d^ujj b 3 j 9 bo Jio ibis' j!a4 3341; ifjJl < 03 Sdl 

!100 :1 

I&JlSU Qim .1 lads jSd (4lS 03^11 (3 I& 3 I 03 Sfilo] ^Lu»-VI JvSl 

Ctlf3A Juaj (Jjjls (j* Sll l&Joy tuSbg Si 3 ( 3 * pu *^l 

£3*11 did (j*ul3 4 **i>l* 4 b dJuJit g^l I3I .Ifllo I « 1 «<o*i (^*1) 3Jdljll 

..Iftio U3td 0&3 ..laid 


0 SUI 3 O UI 3 jJ 1 {y> Jujxll 
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sa7eralkutub.com h„a^„ 5 | 



. j 3 ll JlsJ 3 j SJ cJLSU U^s U 1 SC l$J 

dij I^Jlso jl l^sukx^u ^ iJLoJifl cl&lsJI jl t _ r Lsw 

,L**uls iota) I UL*Js>3 <1jl»- oLssjI ^ V] GljljJ3&l 

CJl 5 OljljJjSJl dl 3 131 <cj^aJ) (jjul^flJI 

£ujl*ll 4 jIJl» JlX ft CJl£ ..IJea- Sju» diojl (j 

.lft-3^3 jrvS^t JSLL) 

3 5i3»-3A js- l^jl <Lo i*Jj3 jSlol 3I 3 ^ ^jl 1^3143 

Oj^»3 C^V-tl Jj cojjaII <yto- 3] j<i > IsJI 3I JlaJI 03^1 j*oj 
Jjcs- Sjusw dJbojl JlIa 

jCwul) iJlft- jCwul) jo3Lo JLLo J 3 $jl 3 0 CulS" l^j| (jiSLg 

JbJI J3SSJI 33 IJb- jSJ$ -lift biJtsw jljJLo gx bijia i->.<>iliXi 
tjft ^3-6^413 Jj4l J3^JI 3 <tdl ^3 6S$9 -$a ^3 loll QyJul ^yi 

.jiVi 

,J (jtfjbaS Cuts' Jdijl*fl ifbJI djjiail <b^« J3I Cul 5 dlj3 

cl«J3 ..djly ^3 djlju dJ CuuJ3 <djlicLo J3SJI jl ^yLfVI 
ylft 3 i 3 »- 34 l yil3iaJl3 ^Luj -311 jl jijifl 4 l j-o dlls <jiljts 3 ll dJ 3 
UI39- j3^j jl um |J \sr 6Ju su diojl JC03 j3$j| 3 diou ibwl 

.. jl&o JS 3 -Lap-- S$3»-yo j3& jl Ju 3 l ..UL>I Jl»JI j3&l 3 

^sb j3sai j 6 y o jid dj| -bjiaj3 LooJLc-- Cuj to dJ$3 

.JjJSill 

dJ S £laJI 3 dlijl3 cb j*i/l cUIfr ^fega jl S <1961 dJLu JI^S 
jl 3jj CulS |Jia- dJLiil diS 311 <dl)li!l dJlaJI djjlaj Itaiu jCoyo 
Jx^»s4l j-03 <d£Jb JaffiA Cjl^^udill j-0 d»-^»cl<u4l JUftjJI glbb 
.<bb\£- j3^j jl 


yjSUlj GblsjJI ,>o JjyJJ 
fb/groups/Sa7er.Elkotob/ V^ 1 -P -1 -" 
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^bljJLo $3jl) $$$»■ <1964 dJL* jjIo 20 J&- 

Robert Woodrow j3*Jb3 0^9 j) 3 (Arno Penzias 

iudlifl djj^aJI <bl±e jl S ^JJI c^guJI (jLuiS’l <(Wilson 
.31*1111 iflsJI 4jjiail 

Cosmic microwave J3SJI ^IssJjj <Lili>-) 

.(C.M.B.) -1 dj3j^io lo 3I <(background Radiation 

IEAAO 


O L>j 3 jJ 1 Jo jail 
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- 3 - 


^ QUO 

Ajjiaj ^3 Jsuxj diSLibo j\SI < 4 jIJlJI J3 cgSl^l (J 

* C^guf (^Jb cLLcLc- Lm^RX* 4 <wQ juSJI jlptfljVl 

?!c(^ si j-o (3i»tJ jl j£$ , *A^ 
?!^JuJI jus jjxflii jl J-olS” ijefij jSt* uL*S 
.. 4 *aoI*I 1 4 l alii) <_,& dij ..ji^aJI its 9J 

>51 ^b Lo g^taXaUi <*> cSjSjiJI lilij ^uS'^Lmj jl 

..ju 5 Jl jLxfljyi 4 j jJai 

..4Sllall3 OilU OlJi» loJuLt 
..C|3*i J 5 IJj LoJUf 

IEAAO 

J*S j*9uj ..lljl&SI (3 03^11 (J*9C!j ..clo**JI (jl jhr.l (^RA 1 3] Iszj 

.(jl^jMJI 4AW3J3 filiJL^3 4AA9- 

.<t*s 5^39-341 4 §lkJI JSg oattl JS J* 9 u 3 

13*1^13^*3) d*0»u>l IJJJ3A (j 1 . 6*13 (J*ilp jvU 6 $ ^sjlc dlbk jl 5 
U4* toils' Js-jJI dJi JB .(Nicolaus Copernicus 

..I JL Sr 

ij$JJ£xj <3*>UI jl£ U 5 j3^JI jSya C **<**1 jejill jl <JL«*S) 
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djjiaoJi o^sin^ cAjjjfi 3A 

fb/groups/Sa 7 er.Elkotob/ V *^ 1 J®' L " 's ®-*" 1 

sa7eralkutub.com UaSyj ojbj 5 | 



dj dJS tooo (j <Uaj (j SjSLsifl Jio- IrJsj 

(j2 »- Oj-ftiuil <iu***^l3 iLaJb&JI JsUxjVl g-o J 51 A 4 I jjo jrCiSLfl 

.<OlS3 

^jJI <(Galileo 3olJl?j 3A ji«-l ^.hc. ^>lsu dJi bjSJu jl j 5 Ls 
dla<<«) CouoJ J 5 LLo .. jlSbubUI bb g* ibL^ JSLLo J sSj 

..Ja^aJb 

..dJ 3 J 5 j^ b^i j£J 
.dJuKA djJj djjJ do 15 )jjfe 

..ebaflJI J jjJaj djl3 <1*403 1032 dlff d 3 f 3I Via Japo 
?1&Juu OJ^aui ^jJI to j* ^4«JI Cdlbl dil JopJ 

^dia-A) 3I &1 aRA dSbJ Ja£U (^ 3 > cbaoJI (J IjJlb Jia o ^4«JI 

J diHad ^j 3 -l 5 j* dSdd?3 j 4»2 jl dxi* to J 1P-3J V Ids Jot 

.jdl ^9- 0y> cLaill 

..djl^jV to Jl IJ5j&3 

Jj ..djl^j dJ CuoJ 03^11 jls 4 aV 5 (jlt cL> dil (LoVpJI 
..i3Jc>- ib JuAUi 

.. 5 jbb I&Jlsu VI dJi dpto 3 Juo Op -1 j ^sts £3 
..UC3-S34 bjp-b dJi3 
ifc^uo OlfislpoVI J S J JCuxtl Jl^jVJI cLaAJI dJi (jSu> I5L90 


ijifloJI ooSLtl^ Cjl>l3jJI Jj jolt 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ jjjj 5 | 


??JLZo 4)I clAafl dji dp- jol ijja 


ijij dba't ..&J 9 -I 3 d t-i a ) ..juajJ ^39- JI 3 US’ ..Ja^aJb 
.Singularity 

.cjui J5 IflsJuc. 1 Ju (^1 ji^aJI dhat 

OljJJU <^390115 cjlS^I 3 jlojJI l&tUc |Jo 

.GISJI3&I3 OU3JJUI3 0133^33*1(13 

. 5 j) JJP5JI3 4SU&JI3 jS^aS I ial^y dbai 

jd. I43I jLlftb LI £sa*uj jl jruS Ji^p- ib jSL$ bfcjiba d.biu.l I dl 3 
jtfl 3^> to dL& jlS" < 03 ^ 1 ) J3SJ J*S dil ( >y *a^ ..L) L)l 6^(310 
.dL& jlS L i^fl.o 3 ^iafcl 3 LJ 5 Jl ^bpsj ..^Iji ijpia jx 

!L 9 >p- y .. ,539-3 y dLk jlS 

•d ( _ ? i&o y 3 (j*p- 539-3 y ..oijpifl y ..iw*si3S y ..etas y 

??dii ji» iiL 

lla LI JautbO 4 lS 6jAft3 J3SJI JJ3A3 jju^JI jLsfljyi jl J*pCuJi 
• 3 jJl 3 

J*a 3 ^*p- ..Rewind ,j*i£silb JajjwJl dJS Jux 3 I3JL3 ..Jaap- 

j a ,s> t j ^1 1 1 

0Jl» 3 ciJlpJI <Lobj*flJI Lu 3 l 3 dj dJ J*a 3 jl j£$ j\»o Jlp- dL& 
jU*j ..dJLs OJ»p- L <Juo$ j£ yptsu3 l^«ii 3 cb j*aJI jo 132 jU *3 

i_^p- (_,i5M y ..4 JLs j-ojii (^i»« y dy ; j-ojji j^ Lo 3 ^io ^*p- 
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ijj&sJi 0*^13 ob^yi ,>o Jojxjj 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 -" 
sa 7 eralkutub.com UaSyj 5 jb) 5 | 



.(aw) 3I (J-s) IdSJ 

3I (Planck Epoch djib iuk-) g j lo 3ft OpJI dJi 
.(Max Planck d 3 !sb c> « 5 'Lo) ^Jas&JI ^bLsdi <L*u < (Planck Era) 

jl Jj^ dJb ^jlo ^fts tuSU 

.(Planck Time dbSb j^j) 

??k*«aJb lift to 

j3&;> .. j^jJI o*<bU lubj *9 dSj^sio OOp-j jkja I 3ft djib j*j 
Jft ..&ul*ll jG cj»- 03d* 03^0 J3do J3*Lo ija ejsr j .0 

J*sb 

!iul*ll jx (^10) Oi^dai llbbj a*jl*S U^b- 3I 
jG jibaJI j^yftUxo cjjsJI dJi J li3»-3o jl 5 (^JJI to ..J*ap- 

?W 

Cuts' l^l£ ebj*AJI ju^jS jV J^jw jl j&$ SI3 <cijw J^-l V 
^33 cibskj j\*w (_ydl ciuibJI 63S jl 4 >jJLl <(4*33 OO^io 
dJS j 3^_1 1 jlS$ t|3_p-yi iubj*flJI 133AJI 63s (J CulS is*JaJI 
aslkfl iulftjil < jSjo ) I <Lftl**o kits 0JLP-I3 ijij abfli j£ SjLt 
Sj^lubO jC- ..Sj^Imco jrd $jJl> ahai ..auibJl3 asl*SJl3 5 j(pJl 3 
!Cijffiflj| l^jl ij-jjJ 

! jlSCs < j S - j3^JI- aJ J*s ..jjJbJI aksJ ^ dJb CutS^ 

(_,*!! J 3 SJI as lb J S j x jdl as Ik; dJb ayadl abai c^ajl 
.iJuo*a j' 3 ^JI IJl>3 <a&o*9bo a*u jLLo 7,13 J*3 fiiiko JCo lft.fl.lk I 

j3&tl $Jl$ ciulin j^ cjsr j3*lo j3*Lo j3*lo j3*lo j* cj»- ^3 
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ijifloJI i_uSLtlj GbJjjll ,>o Jj j*JJ 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 - 4 " VSj^ Is*-" 1 
sa7eralkutub.com UaSyj 5 jb) jl 


.. 5 >o jjxLo jjxlo 05J-0 5jjJI ^sx»- jS I ^sx»5 
-\xia3- dJS tjLol^JI ^Js- &03I5W3 ‘(>^3-9^ yJu l*A bfc jl 

Icj-aJI is-fj . 1 j-o 

cd^uAi cjAll jjo £jv> ) sxi diib ddLp- 3 jjSJl <LL^t dj| {jXsvs 

dJlsJ I dJj 3 O Jlp- cbjjkflJI ^0)32 3 jmS J3I 3A IJ1A3 

.IJlp- SjrdbaJI ioLojJI 

jjxlo jjd-o j .0 cjp- 3 iJLf O3SJI <JS\ Jlitl ^SJ ty^sl 

^jsoJ OjS j-o <<Lw<<h>H dolUl yo ej9- (J3JL0 J3JL0 

jjidcS Ja lo jjipuj Ja ..1$1S iutfjVI 5j£JI 

5?dJi l^JJaj yJI 

jSf <l^§3 J3SJLI ijstuia ddju* Cuts’ g9iyi J ds-juJI dJb 

lydzj j j» iuj3 CbIS 03SJI (J 6S$p-$a CJlS SjS J5$ JS 
ikLoj SJL9-5 jlSOjy cloJbJI C*»3i dp-jjJ dIff-|jCw93 49b0jJL03 
.oJui> (djib yoj) <yi SJuJup- 

^SgSij <djib yxj >s-o 3^a ^3 

..dS 

6Jui J3sJUaj J3«Jb?- ^bl3 ^Sblt j-6 yJI SJL9-I3H ioldl 
(3)3^1 OJlc- JS yo ySI did) yoj CjIjl ?-3 iJLfr 1^3 <Obiddl 
13.7 JlLo ..jjuSJI jlffidiyi C*§3 Jilo dJS 03SJI (j 5i3»-341 

1 1 ^Lmi j 

!(y33jj| yJo OLdbj 

j3SJI ja& 3 <j 4 f dob J3*ia 31 ,j»o JS I Jtp-y SJip-^I 4 JUdl 3 
jbio 13.7 (j j3*Lo 31 L > jio 3/ jSj ..&U> jLLo 13.7 3A 


iij&fJI ysSLtlj O UI3 y 1 y> jjyJJ 
fb/groups/Sa7er.Elkotob/ V*^ 1 o®' L " 
sa7eralkutub.com h„a^„ gj^j 5 | 


1J& V li»l JLtCtlj c^j^UI qjo jiS] ]%£ ..)jju£ gJlifl 

iw>32£AI (J3^l«i3 <2^LJI jJ l^ls Is- All 

.[Error] 

..JaPuaI IjJIrj 

J! o*^ j-o iJLff 03&JI ..iolitl o-o JjVI dliib 5 Jl »-3 J 

..J*wJ &>£ ^s*»- 

^s-j>J ,j*uj 5 ^ O’® i-i-ff dijib (jj 

..I415 <tudjyi 

..aJ 5 (3-u-oJlJI lloliaj o^ jdl ^soj iJLff AiUliJI SJL9-3/I (J5 

Oli ASllaJI 0^ hjJito Afl-ole Sjjxo Jlj Lo 3A3 dbi J S 
ilj Olji iS 3**3 o& f l^J^S o- 0 Chib 5 j[p- ..iol^jif 

iJUaJI AsUaJI 0-0 >so i^to ..^L^-l ^3 O^jvSb] ^3 OUjj^ 

. 1 frost) ijs. 

C>Jl<cJI dUa ^-03 <dliib o-oj OIJl»"3 jSj-s iJLoJO IaiJlszj 03^/1 J Jo 
CJs ijisr cLsojJj o^bb Jasbil I3 ASli&Jl Co 15 AtjvJl JuJio 
AjjS OWf) J3I 03 ^*i C*9to-*» AIjsm i>jjJ SjI^pJI 
.(Subatomic Particles 

.03&JI ^jb (j J3I Col 5 dUj3 

g*A»- (J3 (j*<jL?-Jco JSbL> Ulxc-o olS' Ai»-j 4 ) dllj ^ 03&I gSl^l (j 

OlSjl3^JI lojib)_» to IJjApu ..lojiLfb i>3j^JI OlAboifl 

.(Quark-Gluon Plasma Gb3JL?Jl3 


ijias-JI 00SUI3 Cjb^jll ,jj> Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 
sa7eralkutub.com h„a^„ gjjj 5 | 




CiUjjjlJI) J3& (^*11 GlSjjsJb Ixlia-o jlS 4j) 

.(Leptons Gb3*JUI)3 (Barions 

??Gb5lJbl3 GU3JJUI dlj to j£J 

..J J 3 I 9 dii 

IEAAO 

^40. j jl ^3! JjV Baryons G^jLII ijfclo gJaluJ (>s 2»- 

..j 3 -l Llo 

.(Quarks Gl5}l3&l) 

J3biiw IU&J3 <4j3SsaH JuJiii ^ilaJI cy»JI 0 ^ I 'A?' o 84 
..jlSbsVI j J 3 4 

Gl)3jJu^l)_} U iumLiifl 01 * 3 ^ 4,1 OlSj)3SvJI 

.(Hadrons 

jj 6jjdJ <SjJJI j»o 5j^£JI GlSjjpJI (yi GL>3 jJu^JI dJb 

IjAwJ to j.0 j£J ,.cbj*s (J*d jV l^LS' 

.(Baryons Gb^jUl)-; 

jSys J3S0 j^l Gb3jJ3 ; jJl3 00343^1 L^diLol j-o Ob3JjlJI dJj 

•OjjJI 

^Ufl 05^41 GlSjl^l dJb jl dJi i^isja jil ..J*Aif 
• Gb3jJ3 ; uJl3 Ob3J3jdl < 5 j jJI jA &U*a clj^-V 

, '<Lskm}\ ililssio 003^3^13 <£lpu£JI i*!>3A 00343^1 
jjt*3 (jdl oJup-^l ibiltl Ol^uu»JI (_yifc 0 ISJI 3 SLII dJj <biul 3 


ibj&sJI O L>j3 jJ 1 {y> Jujxll 

fb/groups/Sa7er.Elkotob/ V* 8 ^ 1 4®' L " 's®-*" 1 
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^5) (jia» AsujSfl gAAPsJ 

.(uL&AJI JfrUlll3 ^^itl Jclfil/15 iuSbJl3 iL-uJaliaxi^^SUl 

1*30^ ^1 jl Ob3J3jdl jl dJS lij 

.JuJlpuJLj OlSjl^ 3 ..CilSjljS^ jja j^ScLi 

.Anti-Baryon ibao jj^jb Asm (Ai^jSj J3^. d$9 

42isUi abAo Asm OS^i 09->3,tf ji 

.iw^Sbssja 

.OiLAo OlSj^ 3 jjs OS&^i dLitl jjjjLJI ^IjJI (j 

ijja J19-I3 3* ^jJI ?dUi 5ilA4l ^Laff-Vl £3*530 J3^ju Jjj> 
ij J*s j-o Ait L«i5o ..I^jLu] (jSJI ^SJI ISbulSLo Gbiljisl 

.&lji jiati 

l^diol (jiJI Ob^jlJI js. ^JScb US' C1S3JI dJi JS J <^441 
.£^3353*11)3 Ob3J3jJI 

?Cjb3JvSJyi ijafaj lilo jx j&3 

Altol 1^3 (Primal J3I gs^l J C>b3JjSJyi 

.(Leptons Ob3XJJI) 

.jiS\ ^4& I3JIRJ ..Jjap- 

Charged A33 »m 4,I Ob3*JJl) U4J3I ,.Ob3l<lll j-o dlifls 
j3jfiSJyi A^w^ Ob3iJJI) 3A j3-I ^u*b 493 jjm dJj’3 ((Leptons 
.(Electron-Like Leptons 

(j«o dJ3‘».(S.y (Hi b3^JJI dJj (jl IJub t^so qjo l^-bu X«il3 

^33ill J^Uilb jjUj it (^1 Ai»u*JI 4JL« Ob3jvSJyi l4dio) 
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djjtOO-JI C.SSbtlj CblSjJI ,>0 JOjxJJ 
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i^dl dJj .SjjJJ jp-SlI i^uiL&fl 03&4) L 7 ^S < 33 *)l 

(^2/ I3 cOU^jjLII gxs cjlsiij -dJLJI l^usii u^u- 

<dJilslo CjL>3jJ3-J3 d^^o C1U3J3JJ Jj 1 *j 3 Jo ^aJbj' 
(j*JI dJj3 < 03&I J Silo 3I 1 ^j3Jl» J3S0 (_,*/l3 < 5 j JJI jlbill 

j| 

.(Neutrinos 311^3^1)1) ^*<b <J$jxa Cil»3*JJI j-o £31)! 

Jj (Ulttl djsrjuj! JilsiO J 3 jfv£Jb jSL g ^OAUjsJI dji 

jjLtJ V c 4-1 l) L??Aj^i I djj^ La i J I dJj *1, ■* * - djJxJuJ] 

lads ibS dJ J3S03 <33*!! 3331II Jelailb ^3 ^LuaJpIir^j^SIII 
jAKaJI oJuJui 03 iisayis 3* dilS j^J <loltf jio 

.l^it ^iScb ^aJI djjJJI Cjb 4 3AAiuoJJ duMuJb 

JajjJ (^1 ^LuaJsUao3j^JI S3SJI] jj!aj V dj) ( _ r l 5 M 3 
dlallff joflpu 3J1JI 332JI 333JJI Jclflltb jjlSj ^3 
dji) dji3 <l£>lji iupto (jU (^1 dlpuXJI (jlc- lilodtl OUjjpJI 
4 j 33JJI 33aJb JaAS jjLl) dj) jjIssj dJi jls cdiPt<*JI Jilsslo 

!ioibJl3 djLaddl 

^IxiLxS cjJSboJ) Jl) Aji v l ^J lg fap .3 4 j^A _)1 d^iLU 4 a ^a II* 

ij ^JlsjIo J3S0 ilSo l*job duib-J^ cddf j 5 Jl> job I3) ( j« : J 
3b jjbj y -bjlaj3 LLox.- 4 jl dJS i^*stA IS) .djjjJI Ob 3 lu 4 ,l 

liobjAS 33S 

Silo 3)3 3I Jib j-0 J«W 3 aJjJ 3*1)| dJi jl dJi (^*340 lit 
!li3»-3o <juJ dj! S’ dlilisl 3b jjt *3 ^3 cd> jaAS jl 03JL) 

j^ (jroSLt) dll* <jVI Ijii) ,jwJb C0I3 ijf& dj| gi^l 3 

!4a»dj Si Co 1 3 dJu«p- Jib j^ jj 3 u 3AJJJ3IJI 


djjtOS-JI oaSSDIj GbljjJI ^ JojAU 

fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 - 4 " 
sa 7 eralkutub.com h„a^„ jjjjj 5 | 


jL^&ll) yap-ill yLcj c4J35ifl Gilplixll jx O^dJ dJi 

Gilpl£4l J3 -IJl> OJlpu ^ 3 jJI (Radioactive Decay yPlsiifl 
.'ho yuXwwJI Jio ..dSilftsll 4J33IH 

jx CiIjLLo tulp Jjllaj iolj JS (j ywXwwJI jl dlfi (y*sx jal 
jJiflj it eLaiJI (j S^sLwx Jiajj L 'uSefi Jilp- jx jozj 
jx gJjX jtftoxLw) JS <JwPu 3 jl dj&£ y*P- jl yip Ci^ui 

jLLo 65 jx JS\ dJilp- jx jjw <yw.ft.Mi.il j q£j ypjill 

!y»«3jjJI jjJG Gluabj ..G>pI iJ^pI I&Jkp-^l iJUII ^ 3i>jJ3;J 
.lJui J 5 jx U3Pi 

JuP dj| yist$ ..SiLaft C1U31J l^l j3^j LpjI OU31JJI jl ^41 
,<lxx iLax j3lj ^bbj j3lJ j 5 ^l*j| 

3A ^ 111 (Positron dj?x j3&j < j3jv£Jill j3$o JOp 

.diptwJ) cw9-3ft ..ibax j3jf\SJ| 

.t_*»-3ft- j3^j ..(Positive-Tron 3I ji^-^j#) j 13^2 

..^LaX yjyyj ^llil ^1) dSliall jx dp-tbl 3iJyJ3wj JSJ3 

• LpjI <UP 5 wmJI JilslO 

..(Neu-Trino) 3I ..(Neutral-Trino) ..liul ^«>ill dJS j l3j£i 

. JitsSx-3JL>jj 

? 4 A cjjSlidl jx Culi ^&30P 

cbjxdl ywloll jCiXJ djil iUwk fil j&jdi lo ^3 j>i<gh<wil 3 I 

jx jUsu yill3 <Particle Physics djjill j3$ 31 dwxwwwpJI 
.I j xapj bi>Jl3 cbjxoll £.5jS v_*R<al 
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4jj<ftS>-JI CblSjJI yO JJ jxJJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 's®-*" 1 

sa7eralkutub.com h„aj» gjjj 5 | 




jl ji 1^-5 J5 l *»ji> J3 ..^41 

4ia»J OJl»-I 3 J (jS/I 4Slla)l j-° difl23l SjjJI j-o J5 

.4XA ilOo ^1*31 CJ’uSJl jlfflfljyi 

Aa^Orj £A jloiLaZi jl 3 A d)i Jtfw CjJc?--) jl5 I 03 

.loll jLui^hjj 

. [jSLmS= 1 _jJL*i+ J^- lj] ..dixutuJI 4_c«sbjJI 4 a*u9i)I dij JXA 

<d3dj 4*ii»- 3 ] 03^1 U^j (>° ^Js^l A*toJI (J 431 d)i {yJio jil 
J50) OU 31 JJI 3 Ob^jlJI dJj ^UJ l ^§3 4*31^35)1 isllaJI CJ15 
??£*s**s ..JLftjV 

^l*)] ^x> JuS'Idb 431 Lblj 3 *J 3 Ob 3 Jjb ^1x31 ^Xj 431 ^Xk «3 
.C 33 /I (j iJtsJI I^ra OilOo Cib 3 *J 3 Ob 3 Jjb 
a I . . ^ -Ml i^l I*? * A t* . ... t <tu^bj 3 4 ‘ * 1 * j ^ . ... n r dJjJ 1 ^ ^ £)d 

OlS ijuhj (j ^^3 jjs-jUj 3 I ^ o r J i^jjsxZLut <bLa4l ^Lu^-V^ 
.1^*5 jJ^Lui ^jX/I dlocxUI 

dp-l 3 *X«( djjjJI OU**<*pJI dJj ^53 £ 431 JtJb d)i ji] 

I^LkVI 

j5j 5iltl9 jil <dJbJI ilto (j h>upua ebj*ill 00 I 33 0315 3 ) 

4*51353 4a3»i 33 43ljju 035)1 d)i ^>5 j ^ ..(Jl»JI 1^150} 03 ^ 21 ) 

.jVl Ii 3 »- 3 A 03^ 6 jUsls 
.JaOJb 4A^g> V dU^S jij 
!Si 3 M a 411?- dLg 


IEAAO 


ijiAsJi o^sin^ o U13 jj 1 ^ Jojxjj 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com Uss$o 5jbj 5 | 


- 4 - 


[E = me 2 ] 

iJuooJ jl S dbSb 4 * 3 ^- ,j oj^JI ..JuS o-o bis 

..c^»£jJI ds-jv) jrf jS) 

Cosmic ( 33 &JI dlp-ys dhfyo ,j jlS dUi 3 

jx ( 37 10) Jlj»- Jlsu Ja^aJb 21^41 dlb Cuds?- ..(Inflation 
.L>j3j dbib OlJia -3 jw£ Jl^ . .jru£ll jlsdbSf) jx iulill 

I dp- jju£ jpo ja 6 jLp 415^ 03^1 jl£ <2Jb-j4>l dU3 J ..Uls USs 
. Jlsu OUsjluU?- V 3 CiUj jjs- (jlfc jSb ^3 <<LsbcJI 4SlbJI jj> 

Cibala-J^ djlSjt^SLfl Loj'Jj ..dbi Jlsu J 3 ^iH (j lojiLfl OlJj 

.Quark-Gluon Plasma 

^ <LwL 4 b ObjlsJI)- Gb^LsJ^ OI 5 JI 3 SUI jl oUsm dUi 
CulS -(SjruSJl 4>33lll d 3 dJI Jib ja 4133^41 GUjwujjJI 
(j l^asu ga 49boJJJo CblS" 1^31 4»-jjJ 6jj4 l^jjl ^s -3 idb$sbaja 

.LojSb 633^0 

j 3 SU IJU 3 4j-wJj (j OlJu dbi dsu 

.4jj jJI CbjjffJI 

43llaJI jl J$3j (E=mc 2 ) Jala ^1 t^S^su j^sJI jjll ju.il ital&o 
dtdau jlS’ to 3 a 4ubJb lJu &3 <4§ILI J 35 CG 66 UI 3 <6614 J 35 CG 
•03^1 J- 0 ^ li 4utiJI j-o cljp-l J 3 I j 

cOJIClO CjtSj^ I^sm ftosrjj OtSjl^l d J j <hls U5 

buia 3 3 I Cb 3 JiSJj CJt5 cl 3*0 j 3&3 CU 3 SJJI C)IJl >3 


ijifloJI L-jSJlj Cl) UI3 jJ 1 {y> Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 
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OlJ^9 i3^~ jl Sts jil <5il4l o-o (Jl^- 4j| U 

.I^sa 5iLa4l SatU o-o 

O32J 032J £*3 <il«aA 03£jb 03dJ^ J^ £o 03&XJ lJu £Lf4>3 

(j di'dj bJsrg J S' ,j j^laj Co 15 SiLitl L^oL«js-l3 .^Laa 

^SIsj ..iiaadUl J ^laj ..l$2§3 03^1 (j j^° 

.4^3^41 l&Sguja LutU go 

CJ15 i£JuJlo 4asAll5 ^Sllajlj Ojlj^JI Is-isj 

4Cj«Jl3 Jaa-aJl3 Sjljj-JI <-0—03 < (Relativistic Speeds 
go ^iLa£> CoISls A^-asu j,o y3j^JI g>h"<»'i jSo ^ ioAjJI 

J5-AO3 iLa4l 4 a mst 

<US 03&J Co 15 1^223 03^1 jl idUa i^is-o oM -J^r 
Ja-Cdb ..isliaJ J3»c^3 Cob Jj-s.6 j»oJc 33 iiiapJ J5 (j i»jjJI 
oJLui) iiisdJI j-Aj J Col CJ33 <(Jl»-I 3) dJ CJs 3J UHo 

.<UaffJJ\ Oli uuJd J jiha gStJI 035*0 DM ••(J^'b 

O3&J 03^1 0I3 !C)l«ooff- ^1 03&J oJ dj| dUi ^yxi ?lilo pj 
dhtb 03S0 oJ 43ls <54 1&5 j^oVI (_ r 2j 3) ]2JaffJJ\ tjuJtj (j (jwSlXj^ 
j iji c»Uo**p- SI3 03^ 

(^JJI lo lal 

( 3-uw-ukLk»’3Jjb)Jlj (^cJo ,,|Jb9- ojji c l _jui O Jl»- 

.(Baryogenesis 
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Baryon ^SjJI j^jls C* 3 js>- dj^sto 63S3 J3^o J^oLc- 

OlSjlj^/l jus IJlp- Ijls- IJl»- Ijjsbfr IjJlS CJbsff-3 cNumber 
!SiLa 4 l 0 U 31 JJI 3 OlSjlj&l j-o yS 1 djalsJI OU 31 JJI 3 

dli cUIsdli dJJJj <6jru«jj g>fe>«<t ^3 toll J34910 Jxtfr 

! (0U3J jLJ) ( 3 ^) ( 3 ^ ..(Baryogenesis)Jb <Ua®il)l 

IEAAO 

^ 2 ) 3SUI jutsj) lyi j j 2 j I ifesdJI ..^44fc»JI dhW ..3I9JI diapJ 

.OlyjtUs ^39^1)3 v_^)3^JI J^aXwbOj < 4 LoXMbO 415 

CjIJip- 3 j-o 6 Jl»-I 3 (j CoJlp- (jifl 4 o-ubJI ifesdJI jyb ilasJDI dJj 
J3&U <tl)l 1^3 Jls (3^1 iiasdJI ..jiu 5 JI jbtfljVI Juu J3VI djib 

!jl 5 _M^) 

CJ»f l^jlsuluil Li£$ ^3 l^Syu V 2J$y>us 633 3 1 J3^»ift J-olfr 
0iLfr4l 6 -5 Uls 5iltl yu oJL>j j!5 ^jJI £jy<afl 

43lla)l j-o J3 ^Xj 5iLa4l Ol«-y*frJl 3 CiU-c«*ffJI Cul5 <Lls U5 
CsLo5o 3 <(E=mc 2 ) &ils4 lILfe Cub Jjlss^ iLsLaJI 

^,^33 lyo&) go ^iLaxj 4 > 3 Lu 4 I oUSLII dJu Cul 5 s < 4 > 3 L*ao 
.ilapiUI J install dslfejl dj$*aJ iSj^I Oyo *3403 

(jlc 35^ i*!>34l 4>alsJI 5il4l CJa> 4 ) 3^41 630 )) dJj ij£J 
.iiptCJI 4 JL> 5 iLa 4 l ealtl 

jdO jLLo J 5 J 4 j\ ^yio I3JL3U <C)45>- to gLiuj ty^-? ly 9- 

J 0 I 33 jLJLo i£j£-VI 4ybJI 03^4; ^U 5iU»4l oal4l 

^! 3 ^ 4 I 4«>fe.fr J3*fr3*«J Ja ! 4 >aU 4 l 4 uu*IaJI 3 aUJ i>» 


ijlftsJI yiSUlj O L>j3 jJ 1 ,jj> JjyJJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 
sa7eralkutub.com h„aj» gjjj y 


J S (j 4 §UaJ J99&H j-o 99UJ < 5 iltl j«o ( 1 ^®! $i? uS ?' 

OVJl&$5 < 03^1 elff^l 

^uu9- jLlo J5 cUs ga j^Soj ^jJI 5il4l j-o Jldjll ^uo^JI dJi 
JSo cdJS j^SJl <ua jld ^jJI 3* < 5 iLa 4 l 0^1413 Saltl (j-o 
Olj 9 i 4 l 3 ^3»dl3 JS9 «A *9 5^39-341 4 _>j - 3 J) OU^tu^JI 

!Caljls)l9 jUsifl3 C)L3jikl3 djLJl3 

!4aflS J(9-l3 Jldl ^x«*9- i>° 

.( 3 M 9 J) dohfr (_yi dJj 

0 ( 5 ^ Co 3 ^ (^i/l < 03^23 OlJtj (jd I ii 9 -UI CjUjjffJI dlj 

.C39JI j3j-o 2 >o dJi Jlszj dSjsu 

3I (jfljiJ! 3I cU-dl Jl jiaij Lo-Uc- bl jj JS 9 bijS l^La J3S0 

.tilicl <ul* 6 ^) d* 

.Ujl£s) ..U3I9-34J9 ..L-ojLp-l .. hjl* 9 - L^jlq CJ3S0 

!-^JS 

!c,3i y (j-o J£ 

151 * 9 - J| 

! c gy5>3S3 ^llaj Jl ..$99-3 y 
..1^39 d)j9- dJi J 5 j 
1J3V1 aksjji j 

IEAAO 
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djj^p-JI c.sSblj Cl) UI 3 jJ 1 tja Jujxll 
fb/groups/Sa7er.Elkotob/ V *^ 1 J®' L " 's *-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 



-5- 


dU^L) o-o j jl*_> L-o 

.iJjVI ibjjJI OU— »Jb gw jj^JI jlS ..dSjwU Aw 

CaL*j < 0 ALo 4I 5iU)l GU—pJ GjAp- iLcl&pJ! SibVI Aw 
.l^S^w j^ill ibibjJI OiUJ j-o 4J3I GU—p- 

. J3SUI ctAj GS3 clp- biAiftj 

4 p-L 4 >Is cLwjJI j <1435 Iap- iJLc. SjljpJI CJlS 

.63AII &&jvi tjjo jS\ dl&Ao iS’jMj Gapo 

<Lui3 ^Ijbll ..^Awll Jpto J 9 J 3 (^IpJ Cols’ Space dp-L4>l 

dJ 3 yi GU—pJI j3-Lu> cUup- Ap-jj jlS dlp-lij ! j^ScA j!5 
ub )4>3 «^uj ^itl Gjlwiu<yi djSbeos j£- Gtfj-uJI CIS 

.dj^p-aJI SajaG Iftjjljp-s -Relativistic Speeds A— All 

<US 6039-34 1 Glo— pJI CJlS <0A9-l3 iJb J3SUI jas- jlS loAlc- 
.^3-JI filjj lo ij£- toll iilAPia 

jib' ..<ule cijJSiJI tuib$ U39- ^1 Aw (jjJp- A3 j5b ^ 

!Glji (^*9- dll* 
dJi J5 IAj < 1 &Aw j&3 

dp-ji 03^1*0 GUI 3I jLlo JI39J GJL93 (^*9- Jaj GIaj SjI^pJI 
..Jjjj3 ..Jib AJ3SII GU— pJI dJJ Os-jui GIaj IAAW3 < 4AAal£ 


iijAfJI ooiAlj gQsjJI ,>o AjxJJ 
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‘U® 1^*3 Ol Jj OU*oodJ IJjs- iJlsjJI 4 **ouJI Olc^JI 
gAfftSj OU3jJ3;kiJI (yi <^41- Olooo*sJI Olo 

•CjIjJJI J3&3 L^oizj g* 

i_SgjAa 5 jS j^aJLc- K>«.;1 ..|jru?-3jJu^JI 8I3J C415 C03S0 SI33 J3) 

• 09^ J 

^LoJjyi |Ju tj3^l j&£> j-o JjVI (jjSlsa Jil»- (j cL*Jlsu3 

-tejuJ] jilfliJl v-****, 5JJI- C) 133 J 3 jJI 3 OL>3jJ3^I jo 
.^3jkiJJ)3 li* £>331 03& 

J3& 4l^o)_> joS4l jbifljifl ^63^ (^41 dJj 

.(Big Bang Nucleosynthesis 4 j$&I 

£3}! ..4J3JVI 03^23 0315 ^3*41 03&I dJi jSj ij 

J£ Olj3j6Liyi jSo ^3 ..Jaiis 0153^33^3 OU333JJ ..Jaiis 

03 j£> £3 <)!»■ £JU C* 3 l£ jl c-u-tu <Jou l^sio Osi-oJbl 

£>jjJ j«La«jyb O^jvSJVI g^oo ,jl£l| dr*Jl» CJs 

.4J33VI g« 1^9-loJjb <£0 mJ 

^b^-l go £jU4,l> IJup- jrjsbtf ‘l*oojf '-9>*5 l&£ 

SjljflJI j Is dl JJ3 c(5jJJI (53*04,1 (jlfr 0U3J330JI3 OI3333JJI 
0&4 (_yX»- J3iol OS3J ^Lxso L£l 04 U3 (jS I J54iu 4*3 jjJ3 
go ^loJoilb <4 go*«j iSHl (jl£JI JlsxJLI J 53 jl £u*« 4 l 4 js-jvJ 
.SjJJI jJj^s £33^! 

.^jdll j^ J3lal OS3 
!io 379000 (Jl3»- jl£ OS3JI dli J 
??g*sua ..ib^ls Sjv3 
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i^aoJI L0SSUI3 O L>j3 jJ 1 (^0 Jujoll 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " V3>4 
sa7eralkutub.com UaSy, ojbj 5 | 



CitSjjfv&NI dlSjiiiol ^jJI C1S3JI J S Jl» 3 «&t*dl (j ijQ 

1 ^ 9 -loJjl g-03 g-0 ^0 Juj Ol Jl) jl l^l £- jud jSL$ 

jdO jlSLo JS (j Iftblol CkffCkj) ( ju>’3jJL*^l CjIjS 

.ijjalffJI 13331)1 ^LoJjyi dJS jjo IpJlj <j3^JI 

.Usp- jlSLo JS ^ IjiLuo < J3SJI yS. g.lstiyi dJi 

13.7 o bkJuu 3*3 j-o jl>L*> jl4lft dbfldl ^*9- IjSluco 

!diu> jLLo 

^ 333^141 £l«ol) .. J*s j-o di* LoJSj ^jJI ^laoill 3& d)i 
3] (Cosmic Microwave Background Radiation J3&I 
?? j3/Ju J A ..(C.M.B) 

IEAAO 

^bljJLo 33 jI) * 3 ^ 9 - J-«AaJ 3 <1964 41o 3 JI 0 20 J9- (_,*»■» 

Robert Woodrow 03^113 33,333 0^33)3 (Arno Penzias 
iudlaJI dbj*a}\ djlis jlS C(3^dl tibulSl ^sj (Wilson 
.dljlDI dJb-JI djjJalf 

Cosmic microwave 1J3SJI cflJ33^Soltl £lssdj <LaJ 3 -) 
«(C.M.B.) _> <ij^jysls>o Lo 3I <(background Radiation 

IEAAO 

..dSJuaJb dJS j^o^l jjji9- 

jlS ^JJI U^JUf' ..ySjO\ (_^ii e jLyW ^J) dJi J 131 S 

dlSbUI j 5 U ^ i sd^yi 0I3I&I il 2 s)l 

t^yJ\ SensorsJI 3I C>IjaAi« 4 )I ^3^9-3^ loJds. ^31 j Cots’ 


iiij&fJI ooSUlj GbJjjll ,>o Jujxll 
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I'e V 


v-jji jjJi& Ci^a jaiulj CJ 15 < jISLo <3 1 Jl I^JUjSuoj 

.jJ-aU 

(jl JL14I i^Sr (jSLg 1 ..diSLioo L^j (j) IjjJa djJjuJI ^ 

dJjJs tjJiljJI JI3A 133s iSsr Iff- ^jiaS J 3 3I pUs J3& 
j£§ ^3 ^a2s>wj ^oVI jl£ . .lift yjpiJI jJJ^ll O30 jrp-VI Kfl-'di 

.dlifelffJ 

l3kidj c3j3-I Cj-o <diJaiJ3 3)34)1 L0IS3 Iff-jff- 

! 3J3 h <>i I i^sLLiS) ^Lol U^j] ISjal L&Ju£ 3 „C>3*a)l 

liiuS’l Jt£ U^jl Jl§ <isljiaJI JuJLw liLdsj jsr Su Ujfcdff-I JlS ^§3 
jui L0I3 <J3*^.II CjSLoS joLS Lot ..LoV CJ\j V juj'l ijjo Imw 

i^sJ I JJjJI liioS'l jJ UssS U43I loSE IoJOp b3 

IaU-Ujj Jj$j Spiff- laps „ju£J) jlffiii^l ijiaj iffuff 
CJ 15 Jlos idj ^> 4 ^j 5 o jl j£-§ jjJiaj Jsl CUI 5 

. jjyiLsJI jpDI (j ^JsJI Jsps ij Ol3kffJI j\Sl j^ 5 dff-l 3 

lilaffj j^3 

.. 4 JLui jUlo 13.7 (Jl3»- 53*0 ..ftlj^l Jl j»opl J Isw gffjU l^llsu 

J iJLJI O^ji^jyi OlJu IoJlsu 03^1 ,j diJLff- 3JJI to 
?? 03^11 j iJilssio C»ljd jiffJ iLff-^kl 4 j 3 >VI g» ^L®Jbill 

??Cj)jJJI 03& J ixj djJff- 3JJI lo 
! 4 jjUI t-jUdVI CuOff- 

IEAAO 
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Zjj&sJI c.sSUlj O UI3 jJ 1 ,jj> JojxJJ 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 J® -1 -" 's®-*" 1 

sa7eralkutub.com h„a^„ 2 jU3 jl 


..^iULII Jl^ 4,I dJi (jSua Ja»o 
( j &Lo jLLo 13.7 Jlj®- jr^aj tcLadl jjp l^sLwdO jjJaj Col 

..^Ul 

??b(y ^jJI to 

j& ..SI 

..c^ i^l dlik jSJ ^ 
a.< 

..djp-l (^ici 

jj&fl jl£ cCjIjJJI J 3&3 ga CjUjJ&JSII ^Lo Jl>1 Jlsu 

!J>o 

Hilo I Olji dll* j5ii ^ dlSl ??^A*S’ 
.l^bOj OljJJI 0^5 JaflS Oljjj) clj^-l dL& Cols' 

..| a7 lJ l^j^J dSllLi djlfftwl ijOlO jSlI doLof Col bljJ lo jij 
Ilk d/jo Sll ..(Milky Way (^Julll JjjjlaJI) ..Ljyxo ^»l Jio 
..^Ijo-Vl Jasu £jib jl JuSf SSc^^So 

Has J ..dJLu) jLLo 13.7 Jo§ (US' 03 &I J5L* 3 k Ilk ..4a**aJb 

.4jIJlJI 

doollll doj^SDl Oljl/uJb 4 CJLj jjJJI <LiJ (tsliJu 4 jI»u^ i^xo 
.dtJoo 4 J 33 UI Cjb-loJjSfl j-o 

f?l*JL »3 


iij&fJI cdtlj O UI3 jJ 1 Jo jolt 
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- Jsl tjSJbj- lkJk»3 Iddsug Olji Jtsw 

dJj OlJu <oj < j3^JI 3 OljlaJI dJj j-o CsIJlj t^cLJJI 

CjIJj LftdlS' 5ibj3 gAj ..l^agj gA gAP&JI 3 i«_xPtuJI 

, 4 S US' ■ 

l&J i»_) J lso CjIJuS <Jj jj l^ZuiL>3 cJjjj l^jj3 |Ju dit*£JI gA 3 
do^a J&Ji (j L&jSyj J3P- J3JG3 Oljlft j-o ^^p - ! cestui 

.GljlsJI usui j-o J034I3 Jbj^l odso (^3 <i*A^o 4^3$’ 

?»X^A 4 I Ja 
?? d>JLPti Lo ^ 3^3 Jjfc 

3 bljj jl jSig <j g J^Aa JLap-Is £3j 1 d>V l^aldll dfrA U J jSj 
C3AII JJ3A diapJ ..J3&I jaA 3 ^3»u J3I JJ3A diapJ ..dj'lp- 

.4j'li 

J3SJI ^UaJI dUi 4 x »>3 jd 9 GjP(A 3 I ol^i (3^^ 03G3 <&IpsS 
J OJJ3 (^1 ^jpciJI qu^° 0“° 4subJl (jjoiLo u*a^4I 

.dlapdll 

• dblp- 3 *lj 3 jl j&s 4jjD v_>lszit J^-Lo £33(3 jS I 
Lft>j3j gJujg ghutl tjvutJb 3 L& CJ 15 (J3SLII 3 4 hot JS 3 

.BIpsS I&C3G3 

C0I3 ..^39bJI Umoa g«p| pM J3&JI <6bsS 

.dtlsJJ 4 L 3 I 9 5 >aJ ..<ll3- 1 Jo 


ijifloJi o^sin^ o U13 jj 1 ^ jo>oJJ 
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Sj tstja u»ui OIJlj jj&JI j-o lo JI&09 tlo j^oj ^§3 

j-o Jl>j 4,I l^J («jJ lp 3$ l£*asu go goj?s23 i>jjV)9 OljlaJI j-o 
.Cl> Ij LsJ) 3 

..Isaojj- U 433JI0 < 453li ijtJua <juu»Jii OJJ3 (j2»- 

..jl»djyi3 ..jj&JI (j <-£ I3&I OlJj IaJls«3 
..LuSjJ clp- ..^LoJjyi9 

..UjJLaaj 1^13^ OiJtsoj ..Lr^as?- UJJ9 4*09 

..IjmJ blswu ft^gul JS 

^JJI cLU ..LoL*ff-| J (jiJI OljJJI 

Cj^gw JS’ -. 0 ) JLs»-) j«o Lo (JSo Uj Up- C * 3 1 *> cLcmVI iJS 

.. j!5 U40 dJupCb 

..4JL«i jULo 13.7 JlLo |jb dUi (JS 
Idiib jdoj Ju£. 
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(j£*SJ) jbifljyi J£-*J 


ilj&fJI gC|3jJI ,>0 Jujxll 
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Red end Blue Shilling^ 

Distance related and true Doppler 

Rod shift 


Blue shift 

Distance 





(jljj^SJI j^Sb iULSJ ^>ujbcj> ^uij) 
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4jj&aJ\ O UI 3 jJ 1 {ys Jujxll 
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(jljj^SLLt dLsI^sJL; 



(J5SUI ^ij35jSoltl £l*-SI 4*il»j 03SUJ 8j3^s) 


O UI3 jJ 1 ,3* JojxJJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 
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Cjb^jll JojxJJ 
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ibj&sJI Jo jail 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 
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..OsSII 

L)l L&JlSU ojI Aa9 Urft.^9 Lb) Lib Lois' Ju^-jJI C|^uJ) 

..(JiUsyi Js- e&b <LA£j y 

jULo 13.7 (Jljff - j-o J 3 ^JI 

..Lo s-t^M sJlift ij£J 

vJucjJI J iJLff j^SJl jl jSp I4I5 2jjJadl$ iuolsJI Gllas>SUI 

! J 3 VI * fl ^ w aJL? 1 j*o JvSI 6 jap j«o jrj£-Sfl 

S!u i&s d zzjut jl (_ ;r is 2 .i lift 

..lift 1 ft li t^ay> 5 ft lift 

IEAAO 


o^sii^ o U13 jj 1 ^ Jojxii 
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JJ-* 

..Oly* 4 l CJ3& jru£JI jia dJLw jLlo 13 . 7 JI Jilp- J 

..jUsillj ^ptJb Oljjxtl dJj Ciilio)3 

J-03 (jSp- ,.fLu>$L) jl $ etuis’ SjftAJ) ^Uj J ilp- (J3 

,. 4 jLsi*i*ul LuSLff V JLp - 

!iJ3-tf 41 mi jLLo 150 Jsifl <Ioj*p- 03SJI jl tjjju jifl jpb 
..g^32J Jlj I03 

JJoj jl Lap- j£* ..Jlfrjif OS^i 0 * j X -6 j3&l tgSl^l (j 
..aji^y to j| 

<L 3 lfrjif j 3^ jl j^-ff j3&l ..Jopwdl c.fa' g . o ^3^341 jl dj£fl«4l 
( 4 }\sxjo ^jIp- 0(3^ Juf3J i?3 ..djlfrl jud j^3 dalJu dJ jl 

• 0-UII J (dp-jtp-) jruRif ^gfraa ^3 

Jl jlpti Jialw dp-ltu^ls <JuV) Jl JIxloi dj| dJi (_yLsj 
.<u>ii (j£ ULLro j3$o jl Lajl jSU 4 l j-03 ..Juifl 

itofijo dftbi ...ilajifl iJUj iLuJufrJI J SpljJI Jio dj| i(io 1^X04 

blpJl (j I Jusj Qjiaj 3! diil jLaSp-b jPjrCflj lfr*aj j 5 il if fijjfrui 
Jl CJI3 dfjfrk (5 jM< £b |9 tVyfib dfjiaj jl jpljCSbj <jj»* 

bbjlbl (Jp iLp- d > > 0 -W J •• Sjuio SyljJb llfls dtjSjj ..^loifl 

4 iLLp-JI 5 ..dhjlfri dha’i Lfr. 4 u.fl-i ^yb j 3 ^c 44 > dLolJij dhai jls <^pLaj 


c-iSLtlj Cjbj3jJI yo Jujxll 
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^IsS cilsuVI (Jilj j^laio J I&LSO33 SyljJI dJj UJ^-I 3J 

jefrZLut 43 19 <gj| jJI jjOjJI Jlsjj 5 _>SJl dJLil tiiLol 3J3 ..hjS „ 4 a*JJb 
51 4L>|Ju il afli ..AmSu tjs. (jjlsia iJLsb 5 j3^j LjJJ 

3 I 4»sia-* 3 I bjltal (j dha ) iyxo jiu&ll jlatijifl 

.4*j1^3 i^jCb 4*jIJl) 3 cila&fl (^bj cbaS J 4 a9-L^o 

.(3**^ jr&b (Jl £l*»o3 c^guJI (j2»» 4 o^£ 6j3^tf 

??JoiU g^ 3 ^j 4il SSLSl^y ( 33 ^ g*3l jru£JI jboLjVI Ja 

4Sj« 3 lo j£J ..I 4 J 5 lbL»- J JIJ^JI dJi ibL?-l Oj* 3 if jl ijS*e 
to j 3 ^ll jl i^ist-e ..4a> 4*i> ^ jju&ll jlpobifl jl 3 A J 1 S 3 * J&io 
,S^OJu«U O <UUp ..^ JlQJU J|j I 03 ! U yi (Jlj 

3 A tSjrp-ifl OI 3 JU 4 JI ,j LS 3 AP 3 dj| j£. Cilsbid^yi JS\ tjja Jlp-133 
jul^il iLla jia3 bS U5 Jii3 it iJiAill J dj&ju, j$£JI jl LslictSl 
jl Jj <Newton j3%j 3 Einstein jjteiol Oifilsw 3 ioibJI 
!ju)J 2 j gsl^ll (j ils-ju) 

ij ioibJI jlaiio jbJJl Uj& 1^31^3 dJbSJl ds^As- o>r 3 U5 
General iolall <L««uJll l aJs Spacetime jlSJjjJI 3 1 sLail I 
^ r *S’l 3 SJl 3 Olj^Jsl dJj olsbS's JzS jl t _ ? ls 5 j dJ ^3 (Relativity 
j-° f3i iS Oil iJi?- J^i jruS^ jjj l&f j^SJl J c?dl (»3»dl3 

j-o 'La\ Olio (j*Jl3 <j3&l iJtff 4 £.jvj (j IJlo jl ^bifl 

J utfjj ^ 3 J ..juSJl jlsifijifl jX- OhpO 4**a»jJI dsltJI 
-bjia3- joJCaJsl jos 43 Is tiJLOall Os-jut (j (^sojJLlll jiaUdl dll 5 
.iobj^ill jul^oll Ja^uil dLb ‘UaLu 431 


2j'jaoJ\ O UI3 jJ 1 {y> JojxJJ 

fb/groups/Sa7er.Elkotob/ V *^ 1 o®' L " 
sa7eralkutub.com h„a^„ 3 ^ 5 | 


ojLm dialog L ji.) dil i^sia ..JH$ j^l K*t<-o l$Jl» 

..bjJgja 

dJjuuj?- Js-Lo jjft OjLuJI dJj g 9 Ju jl Jujj dUI Ja«j 

??&J L 9 bu» to ..Jais 

VJj 03 dlju*c?- j^SLu^i l^sSO ,J I Juj jl jjS ..K;.«aMj 

ja djLuJI db janj ja LSLoOj ^ 19 - I Oa- OjuS' iJjLuo dslb 
I Juj" jl Jls«3 ..Motion State dS^aJI J <j 5 LJI 

la^Xu) LbXif'3 J^u>VI ja (J3^x*»» dJjacJI J OjLuwJI 

t^iJI iuibJI 63 s twJsifl dU£$ (j!s>- <j\Sl 3 j^l S$£j gSJJI (j 
..dljuaa' 43 lb d 1 Q" m'i CI0I3 cJjLmiSU OjLmJI uIj> Jjlaj 
..gSjJI 4JL0I34 ^Js. Ijits 03s j V3 <iwkSSJ3 <dJju*a- 43 lb JiL> 
??OJlsw»i lil«3 ..l^fijjis j£- J5SUJ3 l^SjfCLw IkdiP 

iuilaJI ju^ (Jajjj (diap-JJ lolf 5 jlu*JI w .. J a^aJb 
IJLJ3 (dljuoa- 6333 Col 3A ^jJl) jjJ 4 I JLolssJI JI3J Jlsu d.tg.M.bJI 
l^sSJo CoS’ dL>y iiSj *' I 5 >o udlaJI Jl 493iaJI J SjL«JI 

.JLC-lo Jjjis 
..Ida- Joaa- ??( >J sio Jji 

dlju«a- JI3 <OjLmJI diJj 3A J3SJI jl J^au .. j3^JI (jlc- dlfi Jxb 
.tils- C*a4b (_,l)l 4 Sliall 3 j^*Sj| jbifljVI 3 ^ t^Jjj ( _^*JI 4 SliaJl 3 

d bfl ) oda- 63S I03I&0 idadlf j^SUl g 9 Ju Jiaio 4 SlbJI dllj 
<lal| 4 SltaJI dllj bJOft (_^uj j\sa da- ^^ia- dlld3 cjladjill jSy> 
4 j| jsrja J 5 o dJ 5 j^Slfl gSi l^*lc Ida- <-Ol»a)l ja j 3^*0 l&dd£ 3 


iij^aK-JI coSltlj O UI3 jJ 1 ,3* JojxJJ 
fb/groups/Sa7er.Elkotob/ V*^ 1 J* 
sa7eralkutub.com h„a^„ gj^j 5 | 


dJaffJJ) C ySU y*»- yjll SjUilj 4039J5 ArfSljSj 

.L)lj J 3 SJI yPfcUU 3 cULff iJlAxll CPSjZj 

ifjiaj ^ 03 ) pis LoJiiP 1917 41u> jjLiujI 4JL»u U5 4a«iJb 
j!5 4 j| iJLuiS’l l&Juuj (General Relativity iolsdl iu^cJI 
Edwin Hubble Jubfc j^il Jupj IoJOp 6JJo Llasio 
jl 3 <Uft JlsSlJ gSljll J L^j I 3 <Ol Redshifting jap-VI 
Jlttl J JaS jp dli J5 jp LcJSu ..jjgluua gu>$) (j O 3 &I 

.Ju Jp- jp jls <(3 jLJI 

JjSs jSj ..tub y»iA >3 C 1 S 3 4Jp ^ 3 Ltd j^l jl JjS) (^441 
yip Jlaj cyui V ..gdaJb y& 4jlpyi ?5dJbJI dlu yip 

.jjjAJI jLSJI dJi (J illp- 

jl 3 (Spacetime jl£pj jp SjLp 3 A jjSjl jl Jp j^iiip j»j 
(jlSUl (j bp IJu» ^tupJI jl5 LJ5 4j| y*R£ Jylap 4 .1.PJ jpjJI 
.1 Jlp- 4axmuJU bp-j-ul Ijj^JU ..btfjjl jpjJI (j IjujU q\S tpJ5^ 

:l Jufc Jip ..-h&S jpjJI d^b IS] 13 RSU ..Jaap- 

[ ] 

lo 3 A ^jJI jju£JI jbii>yi 4 to .5.) y& 4a»JI 4j|Ju jl jCsiil l^lsd 
( jStl jpu bil£p 3 & 4a»JI ibl&j jlj (lul£pj j^JI y2 »- &Jpu Jlj 
.gddjxll (j 05 &I 4lx»3 ^JJI ^jLtl 3 

lj(JtpJI grfd^iJI il PjP (j jjSdl j efijiu) dJi yip cbj JaffJ\ 4jl^j 

ibl^j (j Cub 03 ^JI jl yi»$ ..Gbit) Sji&Lo 4*b 13 JJI 3 Jjp- 

.Jasdl 

..ysw jSjj J Juup- 4 a»JI J] jiall ..J-ipp- 
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4jjpoJI CblsjJI !>o Jjjxll 

fb/groups/Sa7er.Elkotob/ V *^ 1 's ®-*" 1 

sa7eralkutub.com h„aj» jjjjj 5 | 


-di>|ju il 4a»JI J3I i jr^jS^J) jbdjVI dl->a > 
j»J „dS>su ^JJI J 3 &I <JS$ 5aU,l JS' l^io Gels- (jlJI dkiLJI 
.dJi ylt Ja*3 

jj3 j-° I 1 *? .£*& ‘1^(33 Jldb3 cl^sl^s l^ixJ jl dJi 31*0 

GJIj lo 1^>I JJJJI3 -JasJI djl^j 3A di£ Gjlifl 03SJI 
(J3&I (-033 j Jiie dil (^isu Jldb dJi3 <jSll (j2»- dff-L4>l Jlffo 
..Jj Jca- j^ idJuJI dkdjJ odaG jl Ji&l djls iJuoJI jp 

?5dJJ5 

bLo-nj ^jJI 4a»JI dJi jl (^sio I^LffsJ <JHff ^oVI I— >^dj {Ji&- 
dSjia OJu) Jrgyit tja&Jb Uuo jL*JI Jl c^giLII jasw JjIo 
jasj lioJ ..GJlpJI j-o 5 jiuS^ daks j-ffVI dS^ia (JsS jl3 «j«*jVI 
g^»3*J j-ojJ CjSjl dJj jl UJL9J3 tdd* bj^kjo ijS ga^j I&Jlsu 

•03& 1 

cjLudl $PO £jT>-JuJ Oj5j| Jh“»i cjLadl £50 dJLo 4a3JI jl£ I4U9 
GjiaJI (J* diacLaJI 6Jb jaauiJI gSu ^^Sa- <gu>3^ j3^M Jfe*«'3 
l&Jii*3 ijluGI 550 djlo ,£a»JI JaasJ ^1 dsliall ^uj 3 <j«uVI 
j£- OjSjl t^§3^3 tdlaadU ioULboAll Ilia- Jl jaaJI $$su*t 
JoJlpJI djzhs ^3^-3 v.u.<M.t- ^sj ..g^dl j^ j3^Jl3 tjr^a-JcJ) 
jbidjVI jSy> dsL*^3 iL*SJ (jdls tj-sVI GjiaJI ^Lc Sj£*£JI 
^^p-JcJI J 3j£JI IJ1J3 <jyo-Jl 350 JaffJI Jjug -jjSLJIf juSJ I 
dalJuJI dha’t Jl 4 mAj bila- jjSJI jl < jwdl Jl SJuU 

!t3^a-l 5 j-o 


£)j&S>JI OJ&lj gC|3jJI ,>0 JUjxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 


nj. O5S5JI cl&2j| 1^303 ^35*2! I UjSJj c^w 

(j-o dii liff-jw ..4-fflffJI l^loils- julj Ccffii (jjffs-cdj dii 

j$£j ioilffJI . .^^IffJI jmi J J29 

53SU (^2ff- cAwAl Js. jl*^>3l) (j Iju^bul (J3SJI ~(3^-u) 14 [OjJo- lil 
Jl*H»3 «(3j^-l 5j-o -jru^JI jlffcAjifl dhfl)3 6j5^-o 3 I- 4j)JuJI 3hfl>f 
IJlu cl JuJiff- lijS' (j^lffo ^ff-T jjj-S jlffd&l i5^3i Jcp- Jiff- cfj J lso 
i^c jL^&ll (j I Juj (JtJbj c 422 Lb i^uj (_j2ff- g^3xJI (j 5 j3 Jj 
.. loSJkj ..(^jff-l 5j^ ilaJI ahS;l IjjLc cUuii 

.Pulses OL^uil Jio .bicolli 

JljJyi j-o Jiff-l3 ijffto 3A UJ3S J3& (jl o^ljr^yi dJjJ l(Lb (3&£ 
.OJl&J) j^ajj CJ3S0 ^1 ajo jisdl 

JuljAf l OjJo jSJ 3 ct— )I r-2-»iSI 1 4 1 <>t C <.<>i. J3 6<XAslg 3 4--.fo j 6j$3 
. bs-^ff- dJ 5 jiaj U S 4-L)5lffJJ (3-3 jJ I l^fljj»3 4mmuJ\ 3 (3->L*-2 -jI 

..OJj3 CJ 3 ij& 

IEAAO 

,.C(3-j (jLe (3^x3 I3JIRJ 

UJ5 (jffj^KlIj jffsjJl3 cLrJLj lijjs-L>3 Ujrp-j 1^15 ^jisJI J 0(3^ V 
cbjoDI (Jffj-Offjbj ccbj-dil (3-0 yS 1 IJuOff- iLi 4*s UiduS’l 
. AstrophysicsiJjSJl 

Newton JJ303 Neils Bohr J3> 3IJ3 Einstein jjbdujl ^bl 
j C3-AII3 331!! j^ac, <blie Cols' Heisenberg £jb)jLi3 


O L>j3 jJ 1 frt Jj j-UJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 J® -1 -" 's®-*" 1 

sa7eralkutub.com h„aj„ gj^j 5 | 


4 jIju tjs. jlS Ldc jV fcbj^ifl 

.Jjjiafl 

jiaiJ dlil G jsu dlliLc. J Gbl ..Jloj Sji Jl JagJ dlil stio JGo 
dJj jl G j» dbif ^5 J5^° dbl }3 ^Istlb jSm)$ < Jloj 5ji Jl 

•Jloj 5 ji 

JlojJI 5 ji j-o ^Sl Gjbjj3 JS\ Jasj j^btf GlG 3/ lilo jSJ 

??db 

j«o j^SI Gjib (j2»- ^JbJI (j CjIJlj 3/ lilo 

??ittAA»JI 

GS3 ,.juS J5LL) dbL«A 3 CilJuj GJiiLsw jjasVI jl l&Jde. Jl*aa*> 
CaaaaJ I^jI g aa» dhls < ebb JlojJI 5 ji j-o Gljfisill I jg (jl 

..JLAaSU CdS US 4 aL *5 

..Ob^jj^jj GbjJiSJI Jj 

Gj* 2 «i gSljJI J diV ijSj jjaVI GJlOkj UiS <JSl Cuac U-IS9 
j^ IajjJlj q^Jj GU3JJ3AJI3 Gb^jfSJyi dlb' jl 

.Quarks & Leptons GlSjl^Sg Gb^ 

??jSl Cua* 3I lil-03 
: jjtu*ujl ilabto Lamp- cdillaJI 3ft dUi JS 03S4 jl Gjxiw 
[E=mc 2 ] 

?? JSls jSl 3 JSI 3J libs 3 

JJ djiaJL) CxAaxj 3I lilo 
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G&Jlj Cl) L>j3 jJ 1 ,jA> Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa7eralkutub.com Uss$o 5jbj 5 | 


L» Qja dill JI3 cc^w ^1 y Slss dj| 

j&. jy ‘dji j-o jsi3 jj <j*iiui jsi yj y Li*?- dji 

.dii J S i-tl&bcuAf dl&^o 

jJlOj y (5jJI ^bJLszJ) iJS L-j^tuJ J3JLPJI tjja oJCAJLui ch^l^- 3)3 
.OJiftls CjouuO I dJj ..djlsSjJLul (jlc li/^ac 

L3I3 <|JL9- JJs Lolfc jl hsLuuS I Lois' <ebj*oJI ij j^Sl LLojjj LoiS 
.ia*toJI gjj ( 5 jJl 5 V 

(j 2 »- (j J ^jJI ^Jb&JI j$j IJlu L«jjJj3 

•Lois 

..,ji3A«Jl3 ..^LtaJI jfis. IJujj 
..dii ,Js. JLio jjr 3^ |Jla 03^1 SJl$ ^3^03x3 

IEAAO 


c.iSilj Cjb^jll Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa7eralkutub.com Uss$o ojbj 5 | 


- 2 - 


..1998 

!Iju>- bju5 ioJuo Lao&bLo 1^*9 Ch&lj (^1 <LiwJ] ^a> dJj Co IS 

3I Hubble Space Telescope JLaiJI JjI& Jwsys tCJ^I dUi J 
(^ill 3I) Is^i OljbifljV <Us«Lo uLfcSl (HST) 

Jusu j-oj JCo- j3^JI jl clip- (Supernovae (413^00 

! jiaj LS US' jifl bly U* £j *4 Jjtsts iJiAXj jSo £ -lls- 

!,3u^sJb Jj 

jdSJ J 31 ColS Jusu (j«oj JJLO (J3SUI £JL£ AC’jvl (jl \^SLmSS\ 
IJbJI bJLoj J OiJUr 

ColS US' 4 * 1 £■ JuJluJI ioibJI jrub umiJ Jib Sf <U£^w jl {ji&S' 
Accelerating Jojj Jj <1^33 pistil J cbjojJI J3AC JS Jbksj 

W j 

jlS J^-l SI ..iobjoiJI J9L13SH J I42S3 Co )!&■ 5 jjuS ioJu a 

!dUi j <JLS c 9 j» 

jlS 4^3 ^JbJ^-l glo».«o ^3 <dUi Jl 9 -I £§31* (jSo ^ 

.(jAoU C(3 u> ..la $(30 <Uuo jtS3 

l^j j^Uj3 4 JLka ebj ^9 (jol^ CuS dbLp- JI3I9 dbl Jam 
OIoJl&a Sl>3 Sb 3 <dJS (j^SJ) (33 ^u^ gobuJI (jjal dLksj'3 


iij&fJI coSUlj O UI3 jJ 1 JojaU 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 
sa7eralkutub.com h„a^„ jjjj 5 | 


Jo-Sf dJj dJLJljs ^JJI jjSJI tjuJij Jb-b J CJl&uS I 

!l_JL& Jo L»)j IJ 5 dj-Jljs wl 9 ll J; 4 sLuSx«<l 

ijbluSb cjSJI jasu U>S,jiJ j! j^-G ..lliUal gSjlo jjO eji> 
.Blackholes clJ3«JI y^MJI 

..4auaJb 4o JuaJI (^uOj 

??!!<bj«JI Julj 23 jl j&e uL^ 

l^sLLxS'l ^1 ISLilSUls iuibdl (jroljs K«ul ualliu dJi 

lEinstein jjbJu/b cl^*jl3 <Newton jjjd joj jo 4jIJj 

3I 4 j^U 1 131-033 <|juf IjjdS j3j&5j j3Jb3AflJI JJa 

,£3*S3oJJ iolib-o CiljwflJ 4 jib 

jo 8 jo-l 3 J 5j3S’Jt4l OljruUfl jo lJo -13 dJi jl jS^r 

tjaljisl ..Juju joj JJo 4S3jia4l JJ 03 4o-^4l jrb jjUiLjjl CjLoIjJsI 
.(Cosmological Constant (J3SJI CuUJI)_> ^Jj Lo jo ^JSUj 

il$ Energy-Fluid ibLJI <u£ 4 SlbJI jo v_u^c £3} 3* 3I 

.dS obadl 

3) tiuilaJI jo jjlxiujl ijaj (j Lo djalft dU& CblS Uj 3] 
4 jJa 3 Jj if bu US’ L5J3 cGeneral Relativity iobdl iu-udl 
£jLull dlJJ ^jJI 3A lo £3! jo 43 lb Jib- ijLaj 6JuJo- 
.jooIrJI J3SJI 

^jfcJo-l cijju ^3 j3^aa < t ^ jSlI (>s 2p- j^jiaiJI j3Jbj*ij| 
U jiauu4>) Jodi dJa Jo l^aibt ^SJs <iU-Vl did ib| 

.iilbo 4bUu ^&j 3 SuS jo j«u iJuJ 
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djj^asJI o^SJl^ Cl) UI 3 jJ 1 ^ Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" Vijd h®-*" 1 
sa7eralkutub.com h„a^„ gj^j 5 | 


.(Dark Energy dxlla 4 l dsllaJI) ^*>1 

IEAAO 

. Jssitb d 3 >su U-0 I jiff- jjd£j yS I y»VI dJi jx dSjSU y ^JJI 

Obj^MuJbJI alojl (jlc cL» t&j|Ji 5 x 3I 1 ^x 5 lSjsu jw <^lio 
LSI ly&s <aL»jyi dJbJ iuxbyi ObLu^J^ <Jj 4 l 
.Luibj LbjlJtio i_>Lu 9 u fj' <05^1 g^>3J (jLc l^jljob 

?iuibjJI L^oJ 3) I&jIjlIo 3A to IS} 

cDark Energy dxilxo datb $a> jjStll jx %68 jx cxjjb to 
..Dark Matter iollail Sattb 433 «-«j <Ux %27 Jljs-i 
.llff-if I4IC 

CI3-* (^*JI SaUI dJb J 5 3A ^JJI <(^sLJI Ujlu 

f 3 ^ jx 03^1 ij 3I ‘ jibi«3 Oblcj Olla^ptoj jtffu jx 
LjLff-jJjiSLj aJutfj ^jlc. jw jJiaj to J S$ <dsJbl3 Oljlx3 JUSI5 
! 03SUJ dJt^yi Ib&tl jx has %5 JSLLj 3* (iJlsrJI 

?!dxuuJ) (Jji 

(Jx jJl&S ^5 <l^ix Icjj?- j»b djjj (jdl dAjtwiaJI djabbl Sattl 
ccbbuluil jSL$ V JSLLj j^Stll (j LkSja jx Juw diV t£bJh djJj 
HiadS %5 

aattl t-JU l^Jx ^HoS ill ji»>a 4 l jx <dJa <Jx «L» 
(^tJl3 <<Lj^sJI Sattl 3A dljj to dJJu I^ffsffJI jx JadS %5 
I^yudaJI 03^11 3d) 

c i3*’ 
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ijiasJI Cl) UI 3 jJ 1 30 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^JI yr L. ^syxl l$ox»il 
sa7eralkutub.com h„a^„ 2 jL3 jl 


Dark Energy 4 .JAU 49 ltdi Ift^JiaJ ^j ^1 Cdjru«i*ll j* 0^)3 
l^a^- cLaill jajLaff-3 C>lj*ouo j*o 5 jl»-I 3 1^31 jojtflj <dllj 

d*ajdl -Mil 

cLaifl jl Josh'd j*o J 3 I 3 A jl5 Albert Einstein jjbiud OjJI 
lJlmj&j £ dl&Juo Cilj**^ 4l Jj <^lji Jj9--a 3 A JlbJI 
j-o 43l J 3 AJ 6Jj^9 4**sl»- Jlitl J**o (Jx. Cilj-oe-U dl) j* .Jlsu 
bis U>5 ..C * §3 5 I (J Space cLoaJI j^ Jjjijl jJi>- ^*j jl j£*4l 
to jill ( > 3 2»-3 <jSll (>3 *»- ClJiso Jlj lo jru£ll jlffifljyi <J*9 j-o 
.l^fliff- ^*j Space 49 -Los dll*A CJlj 

ioibJI Objiai Obtfljts)3 33*0 j .0 J^r**«j dUi 

(33&JI Co 1*11 ^Js- 53*50 (^*11 ib^laiJI iuo^ill ^*3 cjjt***JL>y 
.cj^uJI Jasu loji- )juJ£ ^JlOj ^13 <Cosmological Constant 

Jj < 1 * 1^9 j**J (Empty Space JI9JI cLaill) jl &j3*oJI dllj J343 
jo\$s>- j j* Hmo[s>- (_yi dsliail jV 14 j iLols*- 49 lb ijle 153*90 

Jlaj Jj ccLAoil gA jiaj jl j U 5 Jjjj V 49 ltdl dUj'3 
4 * 9 lb 4*03 jL 4 flip- ^*j 5J1JI JoJtpJI cLaflil jV CUS3 i 4 *jlj 
j d i rt fi ll j*® Jj j 41 ^31^)3 dl jJ 450*33 <I( 3 * c, 3 ***o V (jlil 4 *o Ipdl 
4 »u*^ 3 ..Jjjj cloidJI l$*le 53*90 (_,*!! 49 UaJ I jls < 4 tas»J JS 
6j3*oj j3$Jl 49 UaJ I j*s £3*!! dUj i_****o <lrtjl dlljJ 

•d JjIjXo 

<d 4 b obdo UJ 5 <£jls i_>3^ j£ SjUt 3^ dLo cLaiil jl 
j eltl 53*MbO 3I4 4 fj*j Jjjj Jlill^ c 4 * 9 -L *«3 4 a 9 s 9 - alj UJ 5 
ja Jo 9 lu*dl j oLU Ijio ^j j-03 <lol| 03SJI (^ 1 ze (_t^9- ^03^11 
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djj^asJI odJI^ Ot)j3jll j-° JJj-dJ 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 J® -1 -" Is*-" 1 

sa7eralkutub.com h„a^„ 3 ^ 5 | 


v_s$SLII ,j ^JJI cltl villi jl iJjSkj .. 6 Jl>JV 9 - OUo l^JbbO J94J 4SI59- 
.iUaoLsJI iojSJI 43 tIaJI villi 3A 

«jSll 1^*23 JlLo vilb ^ U^p-ljj* (jS/| 4 l^ilt) j^J 

3A lilts <Js^l Colill villi iublo ijjju V 109-1 jl 

yu,.;.n . 

..villi iJjjsj Us?*A 9 - ..lL* js&l J^lio ^ <u)l ..Soils dJ c^wi J 5 
^44152/1 villi uuu lilts ??Ha*JiJb Culill villi S jJIs Ui jil 

S?Js1 Vs jSl ^ liU. ?«#» g-Ul dJtottl 

CiLaljvSl 4 aJl 0 j cLaftll (j Sj 9 - 43 lb O9-I3J <Li£J j 9 -l jruoij 

si (Quantum Theory of Matter SaUll £us 5 Ul dj^taJI) 
.Quantum Mechanics ^SUI lSbul£*o 

djl Jyb ^SLII ISbJlSloo Olbljvsl I09-I3 jl Uljs jjjSoi Ja 
tjuJtj (j {jhjsxj§ jjStfl j-o j&o J S (j djabljis] ^»L<* 9-1 villi* 
villi Stephen Hawking gtivSjA oA^*’ ^^-^S ??dJa 9 JJI 
Hawking givS^* OUls&i>il dslioS’l J l* 0 su jhljisSlI 

.Radiation 

[1- os^Ji j ji&» js j ..^sji is^isu aji^iui osiu^sii 

.(jiiolttJI Jlvit I (j villo JS j £• lioJ&j ..1=0] 

l^l 4 sUall [jSb pL* 9 -yi dJj jl j yoySo ^£JI ISLjlSLo ^Jbj^S 
villi jloHo v-jLwjpJ ^iljbxo Oi s> jSUj ..ctaiJl l^ift ^3190 
<bl9-Sll Col 5 tloJiatl 43 llall dbUsdl Olla9-iltb l^iijtios 2 §HaJI 
.jrusill 3J IJV 9 - 4 ibl 9 - .. 4 ilal 9 - 
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ijj&sJi o U 13 jj 1 ^ Jojxjj 

fb/groups/Sa7er.Elkotob/ V^SJI yr L> vjjjsJ l$o-4jl 
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!l yLts 120 ..lO* 20 jlJ ^sjl 

.diLiipJI jx Ijlp- Juxjj i_UpcJI ^Sj 

cliasJI jx 4 »jjJI dlj ^x iblx-l J-* 05 ^ jl v_*swiJI jx 
.l_)XZ<wx jislfl Jlj I03 <Cj Jx- 

dllj Dark Energy d-oHa-U dsllaJI dJb jl J3&; dJb j^-sj 
<Uw Jto- 3I (Dynamic Energy 45 ^sj| 4 Slkll jx JuJ us- £3* 
3& 03^1 £jLJ (^x bfcj^jb 03 ^d 42 [pJI 43 lkaJI jx JjLx 

■d>?>>hH 43U1JI3 (LswjaJI 5 al 4 l j£jb <j*£s. 

Jio ((Quintessence qummu, J3S) ibjiaJJI dli 3 j£ux 

<bL«lflJI 3 1^9-3^3^41 J Fifth Element ( _>«xlxJI jyalst)\ 

.iLib^xVI 

(JxJI dsUaJI ilLb 3) ilLb dwlS^ 3I j^J 

1514 -(^^13- Jj (Jaw l$J&u> 5 JLu <Ji£ <SjSU y jxud 
l^LoVI (j 3 ^ 3 > 3 ^i 

!l^o.1«^o jxlfl jlj to I al 

dU 5 j^S (i*l»lx- iuilpJI jx jjl ’ U VJ ol itjiaj jl 3A jjp-l JUiff-l 
bx^S J Jj (j3^JI iJLe ( J& Ujjlaj Js- JaflS jj§j jj 

.. 4 lo 5 b j 3^jl (j (Laz^Jail 5 al 4 l l^> JxlftSj dibjlaJ 

Uj Jaj ..l&l j j^lfl Ol^» 4 l 3 1^^13^113 ^3»jJI dJj J S (j 

Ammo ^Js> ijM ja LojJJj 1&1S iijJxJI ebj^fill (jV ‘J3&U lxL$ 
I^SJI ISLuI 5 L «3 jjbuuJjl 


(LjlfloJI Ot>j3 j!\ ,>0 Jujxll 
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SjliJup- 4jjla3 3 k JpJ I jl j jrj£i*U Uijij jl j&$ dij 

dJj' ^ l*i jij Ass J»JI 3 A dJi jl5 3 ) jSJ 5 ..iuibJI ju3>3 

Olj9i4l3 ^ 3 »uJI dS ^3 4x>St?JI jud j<o j^-oxxui 
C 33 JI (_jxOj J 3 t4*ls)l iu-^Jl I^oJlSj (^1 43jJb L- 5 I 3 SJI 3 

??6LaJl3 U> uUlisAI l^wiS tuksu 

.cUap-Vb 45^1*3 4 Jjsua jd 1^15 jSJ dsJo 4p-Juya Gbjlaj dllA 
.l^*x«<.0 jaU) Jlj 1*3 jij 
! JLA£>I 3 & to dU& (Jlj 1*3 J S |ji& O^As 

IEAAO 


ilj&fJI LxiSUlj gC|3jJI ,>0 JJ jxit 
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Dunkle Materie 

< 5 y *4 dLsI^sJL ip- 5 j i^l j j_j»o JLsjj 

.. 5 >il l^*sly3 

??<3y lilo 

J$ 9 - jjJJ ..iJp- ial* 1^31 

S^i) t^Slal <JI jjiJLo I4J5 <^^513^115 ^»3»uJI OljLio 35*3 Sjpuo 
. 1^15 dJj l^oLp-l Jij ijs- isoUl i»*AjJI iuibJI 

dJju 5 yj 4 ,l JJI3J jatoJ <ydl (_yi 4 aflS iu$L?JI 51 r 3 Ja J&3 

??JSLdJI 

??ifljjiaJI dlt*j UjIj Oljpitl JSbi 33S0 uL 5 

<yitl ^lap-itl jjtuj ill ij^s <jn<& < dLLi <Luj^jJI j1j3 jJI is>j ui gxa 
55 !^Jia 4 l alii/l j l^ 3»3 

(J3^JI dLtfl&itl dlli .JrsClrxj iauSsjJI 63^1 dljj ilsS <y£ la 

??V^> 

..jiolft ^lia*a^ l^Lp^uj jjU- UsiHa-KsI i) Ip- it I j5U3 <t»Spu JlP-I it 

.(Dark Matter ia.lk.t,l Siltl) ^lk-oa 

IEAAO 

..ids iJalgJI <J| jpj/b gpjd lyflsjj 


O UI3 jJ 1 yo jjyJJ 
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..1932 l La, tjB’ 


jlSj <(Jan Oort C>j3l jl>) ^>lft jlS <&L*JI dJb J 
y£>^3) 5* Ol^»i41 OteS JuJlsJ Jjlso 

.(Fritz Zwicky 

cjuJiAiao joibjla j*o Sj^-13 |»Jtf*A«o jl C>j3i jl?- J3l»- < 1^33 
&ja1r 1I ^liLtjio jl ji>ol)l3 

d_coS (_ju«d 5 J 3 1 <(JSLJ! djSttl ijl 5 l 4 > jIjiLo |ji<_d2J jjl ( >y & Lo^^3 1 
J390 -Sjlaao ObL*p- ^lJL 9 CU)b- IAJ1S03 <1^10 UJLflj (^iJI C3AII 
. 5 y? 4 J 3I iJbSJl jlJifli jbwJJI dJi 

Orbital ^^ssi U 4 jjIjlU jlj3JJI ^jo) i^Ls yU iibjls jb 
,J dfijw J| ^1^3 <Sy* 4 l jSys j (Velocities of Stars 

. 5 y* 4 l ciljlsl 

C^jui jljLA ,J J3JU jl sLaflJI (j fUu&- tfl jl LSjJU U S 
jS^o J3»- jjJli ^5»till3 <^3»cJI jjJw ^lo i^SIjSJ) ..to 

*LoiL?JI juljS dJj ..l^udj J3JJ l^<»-a.i SjJjttb <Sy? 4 >l 
jl dUS (Jl 5 w jlS cj^ 5 l SUi jlj3jJI cjUyw Cols' loJSs .iouJaJI 
...loSobj ..jjS) ioil^Jls JlslL>3 <jjSI ^«>JI 3I HLzSLtl 

^AlSbUI loi jaj ..li?- J*«j?- 

janjjJaJI ja 5 j^-I 3 J S ^lasCUib (^LflJI loJUP dot diSCm 
l^^-VI j£ loll iilssto JS Co IS < 5 dff- (Jc 

Iftjt jSytflj joSjjiall SIS jl SUS djji^o jl j&$ <JlS 

?!!IJU*3 Uolc ZsKtffua 
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4 £o^ jJ3 SjJjtAI jlsA (55x**uo ^Uj Jia*» ifljjiaJI 

jl j&«? V lif Ijrbbe LiUi Ciacl -£J£JI 4 Jb£JI 3) (Jl 

.iJLibJI S^s% 4 >! &L*£ Jljs-Vl j-o Jl»- ^b jj£j 

jls cji . (oJI dli> ^Lj3 I 43333 5j^4l ihS CJ15 3 J djy dJi 
(jU- islipJJ i*3l^ jj&ll j&> ^ jjjJl dJi j* SjJjiU iuibJI 
.cLaaJI (j rf.fl.UT.be> jj ocsjut o5l5^J)5 ^$»uJI Cul^ <3j^4l d*<Ur 

??&Jl*JI dibjJaJI j£ liloj 

jSu ^ jl- 49 uaII j-o <Lj^S gjlxj (^lasu CJlS” iJlill ifljjiall 
jdO jjSl gSbb l^jl CJI5 dJ&Lk) j&fg -lol$ dsusua 

!J 3 yi ifljjJall gjlb 

.dijJj U j£$ l^o jS I ^sx&-$ 2JuS juj l^ll 

- JUiw CulS^ <^dl (JjVI iflj^laJI 5jL» 

iibjiaJ^ ..IJlp- hjJuo g3lb C*1 aftl -Systkl jlss4 ^Ls ^yi 
^ 3 »ihll jljji 4s-jvt (j*»bs- <L*>bii rfJLwj JuoOxj (jXll iblill 
..Systll JJS3 Luuj A&u&uo gjlb CJael -SystU jSys Jj»- 

t j«j Lfcljj y ib-ob Silo dli& jl Jyb ( 3 ki 4 l 9 joaJI JUl» jij 
Missing iLisUI dl*SJl dJi^ <^j»JI dJi Systoll {Jasu ^dl ^yh 

.Mass 

Icyb g-*J ^5 lol$ rflollxB Silo . .biljj y Silo dlljfc jl dJi (^isio 
(^1 ijsLfi iix^ji jj^j (^1 {^&$ ttijjito ^1 yj Sjij^- y$ 
(_jdl <bu»t*aJI ioibJI jJyi ^jJI (yLJbJI l^jjj SyjwoJJ (jkjjj 
,l^SL«l| ^jlc- iaSlsu 


iij&fji ou^yi ,>o Jojxjj 
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Gjlidl uui yJ> 4Jj4,l 4.0.1 At) I 6iltl di5 

.Cilyjttl jj 3 o*il*S (j Io 4 *IjAi«»I jolll jj*ibjiaJI 

ydl OluiLiDI ijs- cL; <)!& ioJMl 5aUJ ^lIa*ao g*®3 j-o J3I 
yl)_> djyiL g jJI (Fritz Zwicky J03J jGji) jlS <U*t LoJSu 
4p-I ^* a 4 jjIp3 l^JI CJLtfj ydl 4ps*uJI Jj jLmiI . .(4 olhy Siltl 
(Dark Matter) y<sj yd I3 tiJliVl (Dunkle Materie) 4kal; 

.ioiUl SsUil ..4jj*lpdyb 

LUU9- <4jlia9-^lo Jf. tbj 4j| 3 A 4*3 ^ISOj jlS ^jj) ^LoVI 

&£.jui Jj bh^oil (Galaxy Cluster) Gly*4l j-o ^pip- 

4pu*db 4pu*J! dJj jjl §3 <4*9 Ip- 3 I 49jA ^Js- yd I OljPsil 4Sjp- 
^>^1 4iLylaJI ysVI ^uJu ul*p LoJiifi l^JI J-P 3 J ydl 

.yystkl i 3 flJLsdl dJS j GlystU jls4 Jjao tjs. Jlo *su ydl 

400_» jjS) 4*fl*flpJI Glysitl 4l*S jl j«3ji41 <4 jUL*p- ijs- cU» 
ILbJuaj jaJa£«o ydl 4JU&I j-o bj-o 

GjUal <4 pu 9 uo 1I yfc Uiap-Sb ydl 4Jk£JI dli CGIS’ Ass9 3I 
AIApJI U*l& J*pc2u 4>I j-o Jspi> JSbG I J.P Ijlp- 5^s*s iuitpJI 
Col^3 <Glyp-oJJ 4la»lt)l Glf-jud^ GIjIj4I CUj jl^aiwl tjs. 

-Aj-Alb Ul9 US' ..obflill J ytuzw U1S Glyxtl 

Missing Mass 5i3fli4l ihSdl ilSLLo) L^CLt yllsl ilSbi-tl dJb 

.(Problem 

SiLtl j-0 s$i >3 jjo JuV 4 j| iJo$j JB <CUi 1J& cU> 

Gl^pitl dJb jj I33 AflgJ iojSUI 6^3^41 4 hSdl jS $3 4 J>t>l 


iij&fJI oGLtlj GbJjjll yo Jj jGJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com UaSyj ojjj jl 



aaltb to ^ 59 - 5 ^ Sjlwl J3I LUIS’ dJj3 A^jIjIjlo^ 

.iaJMl 

j^So jl j£$ ‘ijSlS^I 4jJL?Jb 4-oSl£ l^§3 (^oiss/l g^i»4,l Jlp-U £ 
djl j 5 j 4I j£J cijjiLtl isjJb jSo djbLtt^- jl l-u-mo dJa 
j£> £ gSbuJI jSJ s «la»t<o jlJ ..JaJuo J&mj bj&s. I ILL. jlJ 
.jdlj^sSlI dJjJ LpUjI^ leased ^*§3 ijlSUl isjJb 

Horace W. jJj^) <Ul«>I j&i cl»- <1939 4JLo 

jlj3$ OLu»sJoo)_j (^JJ la (_jlc &bt>yi 0®*^ <(Bobcock 
^ <u&3 <jtfl ^3 lid J^>33 <(Galaxy Rotation Curves 01^*41 
.dij ioiUl SaU)l Objloi; l^siaJu 

^oLs ijs- ills LUIS’ iJAll oaltl ^3^-3 <Js- iJLii»- ilal J3I 
(Galaxy Rotation Curves Gl^s^l obi 15 ij cUst&fl) Jjusa 
iJui jl^3 cl&ia UJLaj ^jJI C3UJI ^jlfr dJS jrol>3 <abj5a ^jJI 
J (Kent Ford a^ CuS)$ (Vera Rubin ju3j IjrvS) lsUuS’I 

< (Gravitational Lensing)Jb iys-uj lo Js. dJa JS's 

(^3 <ioabJI l.<a<«.> 6jm (jdl jjil3iaJI j-o Sj^-13 

j* LJjilb 6 j 3 jjo luj (_yir>dj 63 AII jl Uls loJJLc. 
^XiJ 3 <4U903 j3^1l ^UJI J jjJ3 l^jl ip-jjJ OJuJui l^ioab?- 
??bijl3PL> ^J3>° i?ud 4«*Aj c3^aJI cLsdl dia j£ 

..OjA&4l3 i>Jip4)l OlwJudl Jio JaUdb 
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oi>i3jji jj jUJ 
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.dxslj iiLJiff- Dark Matter dalfetl Cxsr^a I 

JaiiS %5 JSLiu l^Sjju (_yj| dJilsdl Siltl <JoS <jja bis USj 
.. jj&JI o-° 

ieJUxo 4sU» %68 ..ioJUail dsliailj do.1^41 5il4l 5 A 

.Dark Matter ieJUxo 5ilo %27 3 Dark Energy 

%5 dljj (^jJ) jj^il j) dJS (^*5w 
Ic^jui <5! gy if .. jLap gsljil (J Qs>ij !dJL& 

£Uj jj&C lilo ijjo jil 

to jSI < 0 jl^ 9 - 5 I « 5 ^ (^1 ^5 ^sjS CJ15 ji 

?? 4 jU_ 9 SLo 

..Objiai JS I3 

..Ij^oXma yszKI (Jlj Loj 

IEAAO 


jjjifloJI yjSUlj Cjbj3jJI Jjylt 
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Hidden Valley 

..djliill JLui I^Isjj 

..l^da^-Va luSLe ^3 4 sli ^3 2 * 09 - idMl 5 iUJ dij 

Jf'lasS V I4J ijjSJjl 4 S 3 j*{)I io^l OlijjjjJI dJb jV dlfij 
V l$ 3 l s&* ..iwttJaUaAjj^JI ,53411 ja JI& 5 V 1 j-o J&w 
.dalfca ..L^a)l cLp- Uo jxj ..63AH g**j V3 (j^kSbsj ^3 jaZe 

.dJ3&aJI dJj Ji$ I4J USUIS’! to 3O db 
??lol$ (_y0 p- ??c3-aJI <13 jjJj V lidi idLilSo jl <dL^ 

Black cb^oJI cj3fl.ll I csIumSI JUL& lr*^*> I3 ^dl ll^«<.U ,j*hflj 

.Holes 

j»o VI 5 ol 4 l dJj ^35-3 dlas-Va I3&J1U0 ^ cUlsJI cgsiyi (j 

< 03 ^JI j djilaJI ^L*j>-Vl3 ^l>>VI \J& l^loSlf jjob dia^-ilo JV£- 
Oort C>j3l jl S US’ tOljattl J oS CjbLta- J lOjgSb dlaa-ilo3 
. jVxflj Zwicky J03J 3 

..JxAS- 

55 JSjiJI dJJu &J& Cbob to Solti dJb 03&3 bio j-o IS] 

j-o J3^b 1^>I 3O £3^341 dJJJ ^33 j^SVI jM*idl 
O^s) I&Ua—j Js> ^lk<al C>U»u«a- • •'*» lb dS33*« j& djjS 
Weakly Interacting iU st j ja joZsha ^!L<a 4 l ..(WIMPs 
.Massive Particles 


ijifloJI Cjl>l3jJI 30 Jujxll 
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ikS**]aJI ibjJJI go J-xoI^Xj CjI&jwupJI dij jl t _ r Ls5j dJi 

4J35JJI 53UI3 iuilffJI :4aflS jjdL^ia jo l^su (jtfl 

A a ipiAl ) 

??l^ 3 j 5 jj- Jji ..Neutrinos 3 I; Oi^wa Jio Ja^aJli 
6 Jl»-I 3 dUL> 3 *j^J 3 ;uJI j 3 jtfsu s(k 9 j 3 *jb j^LII cgS^I (j 

JAmJ Ids- I Jc?- 6 ji *Jua L^Xuuj j^3 <dolhy Siltl Ob3&o jo 
dollHl SoU>l jo jSjj dlSo V Ijl? OLjJa 2 umj 

?? (>3 3lJI o&i I^L® Cy° oM 
U 4S3 j»o js- ibji oIcm-^p- 1^31 3 ^ cLls U5 <jJLJI jcabiill 

4jji C>U^m 9 - {j£t> C>bw«pJI dlij jl J 3 AJ jl£sVI jo Sdp -13 .Jlsu 
.Supersymmetric Particles jlsbdl iaJls 

??|joi <Uisu ^jJI to 

5alU ^bu^-l ^bbl Jd£ l^-lbl iiLSj ^Lu»-| 1^3) glkud41 (^*SJ 
.5iLaJ)l ^Lu^-Vb bj5Ju e^wi ..iLguiaJI 

Idp- iolff- iobjj i>jia3 jo cjp- 3 Jdff- diLso l&Lsio dJb 
tbjia3 (_y£.JJ Particle Physics idjjp-JI *b jdJI Objia3 j-o 
. jill Jbto V ..Supersymmetry (jjSloJI Jo\xxJ\ 3 I JjUifl 

:^£> ^Md3b IftJLe 3 I ^L*^jfl dJj { Js- Jlio 

(Axions Cb^^^VI) 
(Bosons OU 3 J 3 JI) 
.(Fermions Gb 3 jOjwLfl) 


iij&fJi c.sSdij o U13 jj 1 jo>oJJ 
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CERN JJl^JI (_yOiLa*JI jjlu) J Lib- &J&3 (_yJI ojb&JI 
jtSl dJal LJasj j! j£^ LHC 3I Large Hadron Collider 
tSUb ^35-3 (jlc 19-3^03 

jl J3SJ ioLbkl Saltb iobJI Cjbjbifl J JjLJI Jl£& 4 I 
d 3 l CopO cIJl 9 - djLbb C>U^u 9 - (_y& I3J 4J3SI4I OU-c«*J?JI 
. jjrut» Jsxsjs J LUjm l^-bbl 

c.i.fcMi.t l^ld Jmka (j lyLbo ^3 3J dj| dJLp-^l LI 5 LC 4 I 

3I IqvIw^Lo g<h<«d jl 03J0 talL& dloJbi«* 4 l I Jc>- diLijJI 
Co IS l^Jl l^> jl dibjb j^3 ..l^iLlsSI 

. 5 i 3 »- 3 « 

dbp-'bi : (jj^o jb ,5) dib'Sik 103a l^oJblwJ t _ 7 ll| djb^bJl 
.4)39- to (jit Ojdlj 

l^ls <J-fts 4 l j-0 L^J3jJj)3 CjlfcyuJjJl dJb (Jdffj loJu* 
dilbJI dJj ..dSyr- 4§U?3 g-03 dilb ..l»*b dilb I45M dl^u^Ui 
Cols’ lal lo diyw l^olJblob j3 ; obj ; ^JI jJiaj I 

..djlsJLI ^ b 1 4 uJ d 4 j t l^ ^j| M r?a 6^3^30 

l3J^3 3J3 ..^ibaill Jlsu (a30i.ll) dilbJI jldiLo uLm j303fl. ; c<4t 
jl j^o j3JiSli3ui loiJOsi < dilbJI j-o ^Lsi la3&iA Ijji dlio> jl 
<CcuiSb3 0^39-30 Co IS d-oys >&3 ‘j4S> dyJoa d»*.4io> dJli& 
.SayoLtl dilbJI dJj |_yb C0IS3 

^jb-l abu<3 ^3^ j£ d» 4 XpCG (ydl ^3^-Sll iobjjkiJI ObjbjJI 
ioJliJI jl^ifl dj^bJ Jlo <UjrjSij3 bj3>bi £jb 

JjUoJI dj jbj3 <dJa JJj l^i* LoJbb i^yJI Superstring Theory 
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gjp.} IjKsI ^jlSJ Supersymmetry (jplifl jialiJI 3I 

lo 630-3 j^ ^l&J Ob^ialtl jo fiJLff-lj Slio 
.(Hidden Valley ^yioJI 

jO Jyol^lb 03^-0 Uj3^j JI3O JolJ J3^ 3A (^floj I ^il^l dJi 
cLwl j Stl 1^3^ go 45 jfu£o Olio 15I dUxs ^3 < 4 o.Uikl 5 ilk I 
jSLo- jo Stl LjgS go JJ0I31II 4 lSL$ V J3^JI dJi3 <1 Jo- dkt - ... ; 

.Jaii 9 iuiloJI 

b$j;JJb\Jb 3I S^jiLsdl Interstellar ^ 1*3 Jj5> 

..,L«atb ^JSbb lilo j£. 

3A3 job jdib St ^JJI dlti 3A ( 5 jl 34 l 03SJI dtli 

tubas') 3 job Ua3^ dL/l$ Jaiob (^stl iolbakl 6iU>l dJb 03S0 ^jJI 
go JJ0I32J 3A3 ..Oljotkl jjl^ Jaiob ^oll tLoSUI ihSJI dUj 
63411 -J*S jo Ills US’- <jais ioiloJI JSlo- jo job UJ3S 
Ji^Jl3 cibuStl jo lo Ojwcdl SjiULfl 0 ibbjoitl 

.UO i)jOi) 

..cj^uJI josu Ujji- ijjlaj 

..iboo-3 
IljoUuo jslfl Jlj I03 
..Owio e.fj$> St ..dSjio c^w St 
..^oto c^jw St 

..Objlaj3 Objla33 Objiaj 3A dS> Le lo JS 
34 IJl4 d'olbikl Silkl j*l jl 34 4j OI>frSn I11SL5 ^ JJI c^guJI 
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<LJl»- iuJjWI jiJ j6\ 

,.J-oj?-_o 5 iLj^SLII 

e,jui dJ^3 .. 4 SJu Ojr^uij lii£^r V j 4 l (^to-3 
V] ^ls&JI j-o ^£03! Lo 3^ .. J -9 j ja H§ 
,,Jaj»us Jj ..j 90 (j 0 jJa 3 ..j 5 Jl> al 4 j V IJl9- J«Js IJJ3S' ^ 4 S^su Lo 
Ilj^XttbO jjjJJI (Jlj Lo 

< 4 «S £*PuaJI 3A Oljg-uixll (5l 4 Sjjro LuSLg ^Xs>- 4 r 9 4 s>-t:sJ Lo 

..OL03I&4I 3A 

..Jdiasl OL03JLSM 

,jol3 S J >S] LLoju US' -JoS LJs U 5 - <U 4 j-o 4 l j&3 

.e^ ^1 V LlS) lidiviS] LoJ£ coUjaaJ^ ^JbJI 

I3SLL0 J *3 ^S^jl <LU*6 (J3A>tt>^ ..1*35 jwuJI J b>- 3J& i 4 li 

iLLLs- JjLJ 0IS3SM l3i.tV1.x5LJ j^l J^a 9 L$ LJjJI 

.jysls Jip Oli LJa C>LJl£ 

^3 <i 35 LojJI dJi jo-Iqj 2uJlS ^49 jjlc jaij' 4 OLJIJ 

(3-o dJLwu (3-J1 ^iaft 4 l <Lu)tXl^o <U&Lo 
..Lo3i LJb- 3^ i 4 )i 


IEAAO 




iij&fJI O UI3 jJ 1 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa7eralkutub.com h„aj» gj^j 5 | 




dhfl> J5 ,C>$x£xji)1 d&xiu dxiil ^Jljj ..dJ LbjJ jj5I jj j^SUJ 5j^*c) 

i^jJI j^ljAtb dxJil $Juj ^jJt <O(j»j 0 JuSlift (jib 1^35x9- dxxxao 

(dolhU Saltl 5-d> L^JIpsxj l^xxiip- jjlc-3 Iflhoij jj 



iljXaK-JI CxiSUlj O L>j3 jJ 1 ^0 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 yj>?J l^oxiul 
sa7eralkutub.com U*S$o ejbj 5 | 




(<loila4) dsUaJI 5 djilsi)) Silt) _)) 



(dJb$£j jlatioy jjjuu J»*» Jj-li jjB jt> j^o) 


iij&fJi o^sitb gQsjJI ,>o GjxJJ 
fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 


iij&fJI JojxJJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 


iij&fJI Jo jolt 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 



ibj&sJI Jo jail 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com Uss$o ojbj 5 | 



((d»d»JI (jjsl jljisu JULU O - 0 *>?")) 


C* 9 loJI j^j ifl 6iJuj if ^5 Jul ^iUo : J^VI JL^UI * 

(j cLaiJl ij-J jlutf ulfc gel) ^jJI 

. QjLizJ jfoiji I fjuSu (jlc j^l^JI JJaj ..Jl^4,I 

i)j 3 yi 3 jLr/Ij CjIjIrJI jjo IJ19- SjjuJ uas>i*k :(jlill J14A4I • 

4 Au)\. u) CjLp-LucO .. L. i » Q f> 1^3^ Iq*OT 7 I go g0>9u3 

.&>b-j if ??LfcJisu d»Jisw**> ^jJI to ..^vaJI u»>o 

1^919-5 yS I l^og go gojjtSj i»j 9 tuJI :£Jl£JI J^L^I * 

J$s>Oj C>IJl) 03 ?? 03 jJ J* ,.Jbl)2J) J IJlJ l^shS’ ..jslioj 
J*£J J^soll J OlJi> lijjJij JiSJI dij ..ijvisa J jS Jl 
Ja ..jls* 39JI ,.j^ 5 l JSLio L^aj go OlJb3 cjS\ 

5?Juljaj JaSJl dJj 5 jIj 9- jl ^»l dJJu jjs-Li jjo Jais Ul 

..jyaJ I j_yOj^ Oljlptiilj Cjilclaj :gl jJI J.flA.41 * 

49" j ^ jjfO^Lo d j wS' ..jnSI Juljsj CaJIJ Lo 0 j Ij9"J I 

J3I ^9-J ..Igag go (jj^itufl J OIJlj J^SJI HHj^Io 
. jvaJI (^o>o jjU. 03&J Protostar 

Giltlaifl ..dLtflfrio 3 1 0JI3I0 J^4,l * 

(Jx. 4 J 33 J GfjlglSl ..j^utuo 41 ro-j 0)Sy3 J 4 J 33 III 
..cLaoll (j LSI I $muj if Agio Ci^o 03 Ju . .j*aJI i^ayo 
<lig^4 I 1 L 03 J3 ..e^uJI jljAImjfl IJuj ALwlo^il 
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djjiooJi o^sin^ o U 13 jj 1 ^ Jojxjj 
fb/groups/Sa7er.Elkotob/ V *^ 1 4 ®' L " 's ®-*" 1 

sa7eralkutub.com h„a^„ gj^j 5 | 


h sjo jo (Equilibrium) Jl 3I jjljxfl 

IJlou Sjlyxll g2Jo jSys J ooljlsll 

.^9dll jSys 990 CjIj jJI 0J190 (_yJI iuiL?Jl3 t ^9dll j£ 

^9ull J09 J3 ..JjljJj Cxllj lo bjljO’JI :,j*ijL*JI y 
SjljpJI) 3I (Critical State) 49-J9JI il^yoJJ 
Asm IJ09 cl J l> £93*11 ^loJoVl jl £Lsi^ ^(Critical Heat 
5j(pJI jlhJ <^9 *JLa Jl ^jsuJI jSy 0 J j\9-9jJu^ll 
^Ul j^JI jad ..it^o ^3la**JI J I JL» J3JI ..c3*aJl3 
d»J(9- U Sjlysdl J.^3 JS j£j £ 9I ..(jfl.Ji.'g- ^90 

,£L» ^ji) Jl I42S3 J9952J9 <6jSy» J ( 539*11 ^loJu^l 

^9-0 jVl 4^9 ..(Brown Dwarf 

Jl 1 i^v <<«* ..Oja& cA« nX e o J jV I ^ 9 ul) :gjL«JI J^W 
U303 5 jlj^- Jilajj Hydrogen Fuel ty*»\9jJu$ll J3S3JI 
. jJU*JI jo^U, Jl^m 4 >I jXJJuU .. jOilaLtf 

I Jo ^9jJI ..oIaxII £ I Jo £Jo?-9jJu^JI ^939/1 : j^LUl 
<11990 I Jo j9Jj5LII J0U3 .. j3»3^1 golill ^9*JL^1I JJ990 J 
jSy> J L*JJ CjIJo jjl9*ll ^»Jic j-o 4JI9- ..Jfljl jysLxJ 

.^9dll 

illp- clibl ..JolyC Ojlj*!! ^Jte ill9- :g*»»hll O^iJsl 
..Lao ^ujo I ioilpJl9 Oljlall Jasug jo Equilibrium.!! 
Oilelaill CJ9II ijuJu J3 c<u*ij jl^jVI j Ijlo ^9dll 
I Jo ..5>ol \jttSK9- ibjj <i1r9o OlJo fi>j5 ^ ^jIp- 4j33ill 
. 09Sall J (Red Giant jap -1 JiUf.) 


o^SJlj O UI3 jJ I y> jjyJJ 

fb/groups/Sa7er.Elkotob/ V*^l V3>?J l^o-ajl 
sa7eralkutub.com Uss$o ojbj jl 


Lo jjlp O (iUi :(1 j-w 1st!) > <f< 4 1 

ijljJ! .jSUo\ 5I LuUiJu ^Pllll J3S0 

^a*s 13 <LoLff Jidj ^j?uJI djft JlaSsu 3 jJI 
Jlj Lo 4JL$U ..^ouuS^yi^ 3 ^ ^UM ^P«J 1 J 5 SL 0 

g-o ..iuSbJ)^ OljlsJI Jo5?*o qu Jl£J ^ OJI 5 J iflp- (J 
^«l <Loj?sff-3 <jjl3*A3 ja^jl 05 ^ J39S2J 6 J5^ C1S3JI 
^js) ij£- ^JSJj L*j| JlO^£-I ..Ljj^j jdjVI JjW 

.(White Dwarf j^ul 

LoJOp ^jjLu-oJI tiUS O Jlso :(2 ^jjLu-w) j-CO IrJI > ^ <?> t> I 
a-ujjjsli! j®sJ Luu ^i ^j* 9- jA 1,4 ^juJI ^j*9- 
<UJ3^i) ebj^fiJI fjuj^M Jl ,^sk^) ) 

^919- ^Us (j ajjlojslttUj Solar Mass &w«a-*JI 3 JkP-jJb 
V (^*9- IjrCol^JL) JLSSaJ jl JjV ijjjMwtf .(^39uJI 

!!(Supernova Is^i jbiajl) 

J &Jm jl j 5 ^r jlssAil jS\ 3k iJui I93J jJ3-«JI jbtfljl 
<Uc jibaJI C3AH3 djlftbtwl (^Juo gJL> jl j^-^5 < j 3SLH 
OJt»u 1314 ..4X0 15 Ojsxjo ^jj (J& ( 33 ^' jl i^e iifji 

??dJi 

t^pdll jS^o J (_,1 i9-3jJl^I ^ 33^11 i 3 § 3 ll ilfll Jiift 4iif 
4*1*5 IJuj biJUft 3 ^ 3 ) 3 ^) JJ 39 J J jp-ifl IJuj 

J • . 6 }S^o Jl <ul*5 j a clj9-l tujuujg JIIUI J <bj 33 
(jit ^9bJI I&xa jJl2j if ifji j5J,l J5 j gLj iil^ill 
jImLjI dLfiL CjJlmS cjL^ifl J I JLU 3 <4ol»JI 4Xo3l9- 03 S 
jA 3 A 3 ct33_>sA j35 jlpiajl Jj5l 3 A (_g J lII IS 3 J jj 3 «JI 

(^1 JAI3SJI jA Ji 9 -l 33 <^L<ifl J j3^fl J3^w ^_jLw1 
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ijifloJI CblsjJI ,>0 Jujxll 

fb/groups/Sa 7 er.Elkotob/ V *^ 1 -P -1 - 4 " 's ®-*" 1 

sa7eralkutub.com h„a^„ 5 | 



JM jjo j-o dJij jjSJl jl oUIsdJ C>d 5 l 

<slii> L^jI 4J3I3 <Oljl»sfl33M j* tisx 3 k ) I OlS^JLt 
iSj^I f3»J l£i-o U3^ <jJI d^VI jokxH 
.J-uoj> ..cLaill (j 8ju Ju> 

??l&JLsjj (5JJI to 

14 ^JaxJI (jU^jJu^JI jlpuLJill dUi j-o g>Ul J39UJ 
??dJ 5j j Ja ..(Neutron Star ^p--JI)_j i^Jj 

j| JaA-aJl) 63 m to tjlstfljVI Jxj tgSl^fl ,j 

tjs. jl^ij ^j*JI £y> j C1U3J3JJI3 
dsob iip u*JI dJdbdto Cil3jjJ3*3 djjSLo l^asw go go Jujj 
G b^jJI dA9u*3 dJLJI di®t«i gloJbl je 

(J^-6 (j ji*o&j JjI^JI ^ 9 uJI jl .. 4 o> , 34 I 
03 3I Ja-o 12.4 1JI39- Ojia§ <d 9 l*£JI Jl> JLi dsySi? 
j O SJp-Ij 4 ArLo jl JL 9 - ^ 9 uJI dJi d 9 t iS JjOJ H3C03LS’ 
Oils jS I J 3 &*m> l^3j3 ! jbMIl OljLLo l$3j3 gL*w djilo 
!!Cu«^| J*9- j-o Olj^l 

^ 9 -jJI Jskj 1^33 JJ3— Jl jLstijl 833 jl (Jl dsLailb dlli 
jl j£§ ..i r t£3iuJ V lJ- 9 - dl 3 ld> dt ju-j d **£3 J39- J3 Jj 

l^*o J 39 UJ tdiiSjJI (j 3^0 uiJI 43 J] d£.^«JI dJb J-*jj 

iL-4-JaLsitl oliaSVI j-^3 cO^V ^sdJI Oilo 
1^333 ..(X-Rays ju $1 4 &wl) jo CiUaJ gdu JULi 
.(Pulsars icdjUl) 3I ( 3 ii>tl ^»39uJl) Jjl]a 3 


ijifloJI c-iSUlj gC|3jJI jo Jujoll 
fb/groups/Sa7er.Elkotob/ V*^ 1 l^*-" 1 

sa7eralkutub.com UsS^o ojb) 5 | 



IoJlL& U-44JI tdUi OiM :(3 jut Util Jl^Su 4I ® 

3I ijujtJJ I ^J5»- tjbiol 3 ^?wJI j5>a 03& 

I Jj J3SJI ^mjJ\ ..[$m£j ( Js- jU^jVI (j CjIju ^ 9uJI dkS 
iuSL>- 833 JSL«j cUsoVl3 &3 ^mJI J 

35*3 4jJl9ij OIJ143 i5j 9-VI ibby^^LII (330)1 J S (jlt CuJLsj 
..yS^tl J 03^2 j Ijj (Singularity ijiill) j-o ..ojSys 
(-jjpJI 63s 03^!! IjilS Juu c3*all \Ji 9 - 

iLoj ji) 3I9LUI J I Jo <Luij j-ojJI HdJj 2 u&jX,\ 
.(Event Horizon d>JtsJI Jsl) J3& go ^l*fl t_flS3*JI 

\^\ v_*ii£Jl J3 ^aj Iju 

IEAAO 

jl Jtiuc.| ..Jj J e> jyo UJL&3 Jl Luii as Lib jamiI» 

jjlmJ jlS^ ( jjtLLbl) 

iaolpu ioby*s (Gabriela Gonzalez { juJ\jjy>- ^LojjLp-) 

. J 31 *aII (^oJbdl (L.I.G.O 3»jy) ^Sj&o ^-tib 2 j 0^003 <bbjj3l 

IEAAO 


ijifloJI o^SKl^ O L>j3 jJ 1 {y> Juyoll 
fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com h„aj» gjjj 5 | 





<3 Lju b L_) j J i_) jJclj 

t5 j_> I * L_kJd I j 

..c^uJI jJrtSZ) 2uJj£> 5j-U 6JL& HjIJlJI 

(j JaS Qja to JS jl ^xLSoffl - 3 1 »- 3 - 3J jjisiaxw lilo 

??&ia!p- cbj^l flc- 

Cu 5 (jS/l ebjA&fl jl Ldbj dJ Cwjl5 3 Ip -3 ^jiJip-l cIp- 5J 
jAa«i)3 (Einstein jjIxAbl) jlj cilia tp- dii JuS 
??yl3^ Js. loji 1 $**J (Stephen Hawking 

UjVjjIS JUJi dAolpu cbj >3 Siliwl Oj^ia < 4 *Jj 3 5 jvS JlXo 
L aura j^lto IjjJ) (University of North Carolina) 

.lop- Uj^ \ZJ& CJlSj <(Houghton 

,j 03^*3 jl j 5 L§ 31 Blackholes cb^wJI v T >3fl*II jl CJls 
jaa jj IssXj b I4I0J3 d. uM 43 j 3 (j Ldbj dJ ^ Cbu 3 l 3 <<_>»( LiVI 
University of ) 3X43334 dswlp- J OLdbjJI cljjp- j-o ap-13 

.(Toronto 

??!dJi jSU 

(^US^ j.0.<X.<>i) 1*115 <LwPj 3 jjAPsiX) - L^o'ilS Lwp- £33*03^) 
.L^iSb lfr 3 iLo^lS' jlS -L04) L^ibsSjJ uwp- 4 X ^3 < jc*j 4 JLo 

??Hawking Radiation 5*^3* £bdil j3^SjJ Ja 
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Sjj&sJI 045UI3 O UI3 jJ 1 ,3* JojxJJ 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 4® -1 -" I**-" 1 

sa 7 eralkutub.com h„aj» 3^3 5 | 


l*sy iL9j0- CfaufaJ giljJI J 05^1 jl bis loJU£ 

dJi ^03 £lsJ«l <U^»t ASllaJI j-o I Jlp- Lo IjJlS 

1 . 1 .^r’ l ) 1 5 1 1 *? c A ‘^1 to ASlial I. I 1 vK j 1 , vV 

(&1m> jLLo 13.7) A^faOj J3SJI jAZ j* J^l b§3 ^SjSluij 
.(jjiLuJI Jli 4 l l3sz^flj 

.1 L^o l XiJi cJLs l^iSJ <db (j (gtU S3*) ^0 £a£i CilS ^e> 

-ju^odl (j US- tj^s 3 cbj^JI 03^1 cijju US 

v_*iUJl3 ..I4L0 y3j^JI ^ j 5 Ls V AJl^jV A*jilp- l$*s asUSJI 
.^l£$£> £lsdil gJ*J dJbJI dJi i3^*»VI 

£l&&j £*0$ Amoj jl£L> 3*3 jl CJls 

JSUl) 4115 Jl* 0 j ..lLI Mass £US Aao Jl&oj Ail9 <11* ^uSgA 
J 3 PUJ 3 <5 U3 ^9-V I^aS ^PI* 0 aJ Alp-j4 J-lflJ A£^uU 3 (jffsjjjj 

laJts4J3 (Red Giant jap-I 

At">o»t to 3* i^yi v_fafl. i l) (J3S03 (j3Si> 13JJ) ^bxVI 

j* A»-jU>t ^ls ^aLJI JUi4l J >oVl j* b-oJSj ..Singularity 
Ahfli -(03331*) ^IS v-fauxp— Ail ^ 4 ) ..^SlLo jdl V ^Jlsr JjJlp- 

CjJlpu ^JJI iUSJI Jlos jl tfafafauu dJi>3 dsiUsI j 3S23 V ijiill 

Jao 3 ^3 Jflj ^Piill AS US jsso to 3* 2^3* t 1 *^! &° j“°l>^b 
!i3«»yi v_faft.fal) I4&0 j3&j |_^)l Ap-^pJI Aip-jjjJ IjuI 

!^ilS i^svo 11 * jl 1^*04 <liul Lobj IjLu] dli* jl l3lap-y 
^oJb Iju 5 ^o J3V3 AiSl ic l 5uJI Jasu ^JahXa £3*034! jl j^ dpi 
Afauulll <bjiaJjl3 Quantum Mechanics ^SsJI ISLulSUx ju 


iiij&fJI Cjbl3jJI ^ Jo jail 

fb/groups/Sa7er.Elkotob/ V *^ 1 J®' L " Is *-" 1 

sa7eralkutub.com h„a^„ 5 ^ 5 | 


dJ$3 4i> Jlp-JI cbjCJI ilSCus Jjj-jj General Relativity 

.djlsll e&b 

jSJ 

<jjt> Sjlp-Ij ^ db ijidl Jails jl cU 5 dijjjj 15JJI3 
jAAoi) 3 (jjlLuidjI) JL&& c L) pj (^ill3 cdibJoyJI cbyojJI OLmiLwI 
to jl ^*03^ Big Bang juSJI jbtflJVI djjiaj ..l^*ic. (guS^tb 
bfcj&d <tJLoj 3 Jlp- 3 3A diSb j-oj) Planck Time dSSb j-oj Jus 
cjuSJl jl^AiVI J 9 -Ija L^s CJu 9 - <^z}) CjljfiiJI (j*)L 3 J j^byCJI 

jjCo jjxLo J3*io jjxLo j3*lff Hjilaill iollll j .0 ^iiol <^3 
ijij dho') dL& Cul 5 <j^SJ\ jbdiSlI C3 Jo?- Jo§3 ( 5 y» 
iobjCJI JS9 j-o_Jl3 dloSl 03^11 jlS 9 «lLl Singularity 
.SjJJI j^ jsoa] J&-\$ c^gui (j Ism dstoJJLo l^SjSW t _^dl 

cbjCJI (j 4 Sjs 6 to JS jl (0339I&) ^SIS Jlsu dJi jij 

lajJliJI 

JS jl jl j&£ V ifjjJ V_*SM 5 c^ui . . c^w 

jrjfc c^u> ??JUJ 1 ^oJbJI UJL03 uLS* IS] dJS 

! I 1 ^ ^fliaJLo 

..lo Ua£- dL* JuSlilb jSI 

cj^flill £39-3 CCb jl V I Joy I jl iLoLiSfl iisbltl 

Jaos i^bj JSC CIS CbbsSJI JS ..iJjzs- JSA> cli3*<JI 

dtUb jl dli ^i5M jSI lo lJ lc. bijryb iwlji jSla- j-o 

.l^oJp jjo cb$<*JI 094*11 ^39-3 dJUui j SIrS Uastil Vb>l»-I 

..I jjfc JS jjvsu t 4 ujS SjvS j<o jSJ3 
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Sjj&sJI 00SJI3 O UI3 jJ 1 ,3* JojAJ 
fb/groups/Sa 7 er.Elkotob/ V *^ 1 o®' L " Is *-" 1 

sa 7 eralkutub.com h„aj» gj^j 5 | 



.. Jj JlP- jiO£- LoUl Ctfftldi'tlg 

4s^*j jl Jj^ Cj^i (JL& tyL« ,j J3-Jj jl JuS 

.Jjl 

??4*yttill iijiaJI tyfe to 

: >-T iljl jl JuV « Jlj^JI I Jl& jp i>l»-yi tu£ff 

??J-OJU <Jl£$ to 

^-JaxJb IjJjjjj tebjyUI iilJo jjja <Ls^f cloJia/l j^bj^l 
.^ISLi* j6l JIJ^JI dJi Jiff jlS^ (Issac Newton j 3%j dljjf) 

(jbjilJ 49 -liill ulw -'hjo- (yd I S^iil yk iuilffJI jl ^Sjsu j»b 
IjSJI 4 aiao yd I S^ill I4JI3 (jU- j-o Q^aa«i 3/ 
..v-^IjSJl Jj®- JUSVI3 c^ysudl l^SljlJuo ,j 

?? 5 lsS uu^ j&l 

yipu jl j^ff UlS ??l^> ;j£>[srJ\ Mechanism 3 A to 

55 LoJUiO (j*ud 3 ImmIsUaO (j*bd 3A3 < 4 J JJ9-I to 

..^ill ^3 jju<*idl i»-l jl&ob j£j £ 

gjlo3 <l$»ojb ,j ebjyifl 4 XSj£ (j- ^ia^l cli?- yto- 

.cLrJLo ib jjjisil jjiJI 

..(Albert Einstein jjlxiujl OjJI) 
..ioji iu£>ji ^ JL 3 1^33 (jjbuiil) 

eyi ,3! J l>3j ^3 <dJ 5 j3^JI (J 4 £yu jjS^I yb C3AII is-j^ jl Jli 
iobJI <LmuJ\ ijjJaj Ciluiy ^Jlp-I yb dJj ..bbtlasuj jl j£ff 
<UlO> g-93 J3 jlS’ cdJLw?JI dJb Jls IoJlssj 3 ..General Relativity 
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Sjj&sJI lySdlj O UI3 y 1 y jjyoJJ 
fb/groups/Sa7er.Elkotob/ V *^ 1 -P -1 -" 's ®-*" 1 

sa 7 eralkutub.com Uss$o 5 jbj 5 | 



OJSJuja ..t4£§9 dJ S cbj^dJI dJ SJbja ..Ajoj^s. dJ£iLo ,3 

.l^Iff- j s- (Newton <3230) j^x®- j» s- 

Ja 5 U ^JlS 

j&j jstMj <*JlS bj t jj&II (j is-jv) (^aSl cjA/l d£j«< jl 3J 
,Js- UJs Cuaj illo dil 3J JSL2JI dJjj iuibJI jtoIxj 

!dio CI34JI (j 121*0 Jiaj jJ$ gdalb lj3S jaiLu^-w dib jtfjVI 

iubjS g-^3 ??<to^£ dsoe Cidb (^2»- jij J *3 bio ..Jjysjf 

.iilji. 

..l^l^O ^J-0 CaAX^I jJU^XuJI (J I S(a£ IjJLsO . .^SJ ^jvil (33^^ 

job jdO jls <<Lbbdl SdjJkSi^l bjjiaj Luo?' 

c&J? bl ..JoA 9 > ..OJlrXaa child! I 3 3 I [••><" »'3 clj^S d*bb> 

^ > iLtfl tcLaiJI (j JjUalJ (_>4C0-XJI doiL?- jryb (j-0 Jj9&Xm> 

ftlix^l q£- dsbhJI dolhll JasxJb 

C3AH 5 ? jj^JI 3 dcj«» (^asl i^b cjA/l daj*> jl J*j 

(3 <(j^ 5 jdJ (j*^o»xJI ^0 Juicu ^^x^ Ljjib 8 j3jix*uj 

dJb Cdxg-I 3! Ijj 3 ioil?- ^ jj&zZm) hi) J3& hi) 3^ 

ji-i JJix**3 £ d*j o^i <ubWl O* IS) 1 « ^ ..oj^yi 

8 JlLO (J*cOdiJI j«0 (jlhlfl £^t*X6 

..dibOpJI cbj^flJI Sj*-.»o £i*s db J90 J *9 bio 

! Spacetime jl&ojJI ^IL«ao j£xjI 

IEAAO 
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dJjiaoJI cdSUlj CjbJjjll Jujcll 
fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa 7 eralkutub.com h„aj» gj^j 5 | 


((juju?- j •&£■ 4 jIju JlaJsl o-o zj&)) 

??d 5 li 03^1 4*9 U JS 09&J ..^1 3^« ^£JLil 

o^>*3 ..4a*JJb 

3^3 ‘JSI3VI dj'^liJJ 43L9I3 Lajlj Ijlsu g-03 jb jjtuLljl lJu 
.(Spacetime j&ojJI 3I ii3&l £*-^0 dJi j£ (^a*« .. j^jJI 

USl S Jls -olo-u) U 5 j^®yi 3I- 0^>l3 jLojJI InJuV <u^s j-03 

.dJyfato <te ^3 ^osOmj Juosxll JuJlmi L> ji- 
..itaLcJI J iilc- ibjiaJJl j^a 

jAfij ^JJI dJa Jlo (^Uaa >-Jsu*i j^ djLc- 03^1 jl (jSto I3IJ0 
-Trampoline jJ3--oljfJI 4 j3«->uj- jL^sJI (^*£^3 Cibl^l^-JI ads- 
•(tiS^I d*l£ 3 

Ja^>3 (j l^stdj < 5 jru 5 iJjtao 6>So d*M- g 1 &JlRJ I3JI5U !J*-ms- 

djSUl Jijj jrob um JiLniU jsvij$ jaxfe jl Jlp-J^i lads 

• J*AP- ..iJjl&U 

J3bb3 < 5^41 6JL& 5 jrbb<s 4 d 4 ao C»lj£ jd»»b I&Jlsu D^a 
. O^C. lo i. C Cjjiin.1 i» n dJa (^*<«od l^ssSJu 0^ 

5 jSUl J3JCS3 ^3jj)i lfi>jL*a J jJUpuj L^JutsImi lads 

Sj£JI I^aSJw^ (^Jl e»L*gd 4 l UmiO dli3 <OM^-M^I djQ*£ll 

.(>lktl ^Ldl (i Sjru&l 

jolLaed) ciSUp-l ga <Ja**aJb ^omJ I dJa 4 **L> 4X)^3 (j 03SUI 
^_ji>Jj_3 i_avb jl j^-f iJ3ldl3 iLu-ojJI il»Vl3 ^j*sJI3 
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ijias-JI o^SLtl^ O UI 3 jJ 1 tja Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's*-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 


i^S I3&II Jio ^»L*s-j <t*s C*s*0j 3J jsJzjjg 

jlj^jJI -trails (-***<*}- Sj^a^l ^L*^yi iJS' dJa Jojiu JldLs 
^L**s-yi i^*g**o i^si 1 oi**su4i 4****uj oju^ji ^Os-yi (j^^ - 
.Orbit jlJuo 4 ib jsti jstiij to (jjlso L® dJi3 ‘ii 3 ^ & 

49I&3 dJLcJ j^Sx 4 l g^cuJJI I 

(j ^yccOJI J3JJ jl u^jVI vyS^S <J^ CPj^i (5^ 5^ 
dills 3I 834* 4>3 Jlsia 1^15 I4ISO £4**aj (Jl*ll»3 <OL*svi 4 l dJj 

• ^(AxOmmJU 

J 633 dl*A jV (jw.a.ifJl J3»- j3Jb V i-aSI^I <(5>s-l 5 jL» 

431*5^3 dJo S ^ -4jgLfcuJ) €~ 4jV Jj ?l^Jl k^)\Xs*jJ L^JLo 

g**<*iJI OLisd-o jlj 3 Jjl tjs^ jUiil )3 i-*Jl 3 ^JI 

•dSl^JI dls 4 suLtl ^1 

Uil Jlkjlui <d*jilstU jujlsJI ^3^41 dJa dj^siij lioi Uil 3I JUJUs 
-La> jijfiii j«u3 Ik*1s Oils- 1 3!- j**aOJI ftli*s-l) jjiio jj 
jx L>jij ,3s Isa 8 Jlsu is-3^5 JSO jj jLs-VI LLoiui Jj <aybLo 

dS’jvi ijuAJ Lfcds^ 49-341 dJb d£ju> (^jtu*ujl V— UttS- .I^IIAas-I 

! ja*Qjli C3OJ! 

IEAAO 

Js-a ^JJI OS3II jl£ dJi3 <4 *a 1»JI ((^jliiujl) dj>i*ft dls 

Gravitational ioilsJI Ols-30) -ays J3V- 4*3 

.cbj*iJI ^IsJ (Waves 

^3 <l^*§3 OlyV ^t*su 4 ***wJJI Oils’ < 4 *a 1 & itjiai ^1 Jlo laJs 
aJusJI ^3Ss*ll Jls-I C3O (j OI^s-JV) (j*ibs Jils- j*o \Lss 3 I^jLj] 

c3*aJI jl cijuamJ I JI3S0 ejjys (_*y*o dJi3 clil J*aj ^jJI 

199 

ijifloJI ObJ^jJI ,>0 Jjydt 

fb/groups/Sa7er.Elkotob/ V*^! jsL» yj>?J l^o-ajl 
sa7eralkutub.com h„a^„ 3 ^ 5 | 


Q UU ^ mJ ) jf> £>UI| jlS^pl (j 6 j3j-o l_<.».<> 0 ^pXPuJ 

t (Gravitational Lensing)Jb to 3A ^3^41 

(j ^jJiflj JSo iflpCL< 4 >l Jjjj 0 ) 3 lff- ( jjli<L*j|) Jb LaJ»3 

??iuibJI CjI^o j^ lilo j£J$ 
$5 1 to I iuSL^ l_q ,< 

ildiJuoj g*la<<rt> ^3 tlJal Lfl>jj ^ lii&3 <Lobj l^cJl (jjli<*dj|) 
CjLp-3 « 5 Ju 0 jjJ Jjlij ^olo Cj^gui i£j (j-o (J3 ^*j V L^iV 

V jdO j 3&C C)L>3« 3I lalp- isiil ^3 ^lio cLmwIsLk^j^S' 

!L 9 p- c^ii 

!<Uudj Reality gSljJI JSLi jdj Ob-3* 
.gcuj jl l^iSLg 1 Jc> djLwf olj^y £lx»J 01^-30 

•U°J^ L&Jloj J ^s>CLmX) duMi j. 03 <SjJOJI OJuJLui Olz>3-0 
cUaiJI (J USS30 j£ l^>lX>y Ajj)lhU 4 * 33^1 £>|j^-VI Jlsu i_ >.<■>»-) 
l^jl 49 -jjJ iiaw l^Lswti i£jJl 5 t4j\sULui\ j£$ V (Jlp- J 5 LL) 
^alall j»® &ys 03 ^° j^bcl 4 p-L*« (j jjJj jl j 

! 5 jJJI J 


jis |j£& 3 ) (J^ffuMva j^yi 
..JjJujJI ebj^Otl jyCS- &>IJi» ^>jb 

♦♦2015 jv^JUmi 14 

IEAAO 


O L>j 3 jJ 1 jyo Jo jail 

fb/groups/Sa7er.Elkotob/ V ^ 1 -P -1 -" 
sa7eralkutub.com h„a^„ 5 | 



-2- 


L.I.G.O 

jaflS djJjJI jjU- .jjjils b5 „5 JjJl 9- (Lob- Jl^xlud (j U|Jl> JlcJ» 
«uL>l ylc jjjils U^o JSII3 (j 

(Nergis Mavalvala VliJlslo l j i us>-j 6 ) 
• M.I.T ^uLul^ilajLulLo 4 X 0 lp-.J 

IEAAO 

U -0 bub jl 5 jj&JI 43>su U 5 to <Upojb yxS Amo 
.. 41 » 3 j taglh<»ib 
j-o 

(Jj 0°^3 UboJ 0^ ijj-U e$>a)\ 
cibo&Ud ^ l^oJbCUu (jXJ I OlJLst4l cCjyi j $jA £03 

Ultraviolet <Lgu»fllJ I J3S 4 xJ&ll J U 1 jl» <cLxiJI 

Ob-j-oj X-Rays <bi£l3 Infrared cl j^p-JI Clso 4s^VI 3 
(^l <Radio Waves 3JiljJI 01^-503 Microwave 1 «-aJ33j5Ltl 
Hubble Space JlaiJI Jjbfe i_)5SL«Jj lAJue^ IfraA&Muj 

.Telescope 

..J-S ,3-0 l^Ujj LblSbol J ^>So £ cLwl <bjj J UIJlj 

5 LpJI 3 C>l_)bifljyi3 d>l 4 p-Vb j-olft ..(^ 4 jlS ^3 J3&I 4 -> 3 J (j blJU 

.O34I3 

..cJaJl3 4 £j*>Jb ..cLoJl3 iJiscJb jjslc- 

..Loll 05 ^ 


gC|3jJI ,>0 Jujoll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa7eralkutub.com h„aj» gj^j 5 | 


a ft ft a .4 a 1 i* N: ts i 44 . 1 L - L 03 O- 3 


6 Jupj (^jlc jJLaj V to C(_gw 
..^JL»JI j-o J 3 ^£j Li£$ V Gljljl&l 

!L9jp- ..Cijm ^ (jja jj&b 

c^jwJ (jjbu*Uj| CijJI) i 5 jjLs)l Lb <L> jjjj 41 m< 100 ilo 

..4jIrJJ 

<c\joaS\ J 4S^U*JI ^LujfiU il^tl iuibJI djl jb Lb 
(J| cl^Jisu Lfjij s^oJI 4f^u) 4£^uU jj J u 

.4 mmAj Spacetime jlSbojJI ^cuJ cLpJI 

Jp-b e^koll 493 &W J 3 S ..Sjrpo (j JaiuJ clAI lol$ 

J5 j |£pb JSLs j I 4 J 3 P- djbijyi J S^uaS Olo^i IjlJ <bL4l 
(JI 3 c43blejJI iujS^I ^Lap-VI (_yi> Ojiaill dJb jl I^JLpb ..filpJl 
.Spacetime j&o)JI ..4 mmA> 03 &JI 3 I ^ SjrvpuJI 

ioibJI CjIp- 3 * I&L-mi iiLixJI d»lbp-yi dJb jx. ipu'LII CjIp-^I 
.bkJusj IjjI op-1 jjjb ^ ..Gravitational Waves 

..jjSM C * §3 (^Jp- 

IEAAO 


..CLaa 4 JLmi j LLo JJLo 
.. 4 jIrU Sjusu SjPia J3 
..£>31 pJ) dLi3 (jit ufllWI JjJlw (33^ 0^ 

??ols>JI db to 

4 *blp- C3A) ^ojtpilo l^uosu J$ff- jlj3Jb ISIS' j 1*3*1 1 jLflj 


djjiaoJi o^sin^ o U13 jj 1 ^ Jojxjj 
fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa 7 eralkutub.com h„a^„ gjjj j| 


.iu* j 4 l 

Vj U^uosu L> Jlkj jl UiJ i^JJI ^SUjLaJ gA*u) 

..^J ^jiXu) 

Issac jjjd dljjl) £bsl! t5j5j4,1 JjiaJI jjrul^S j^Sjsw ^l 3 l LszJs 

.(Newton 

.. JuaOO 

.. jbjMil jUij ..l^^asw J30 jlj3Ju jU^u» jl >i* 
JjU 4SisS ^oSl I3 <&jA 36 ^jauquI) dJl5 jj u dlllS^ Jo I 3 

.djA 29 dJlS" 

4 £-jw <J La . i JI^wj U4*As« J30 jlj3Ju 1^*3 Or^VI jl ^tl 
(^alj C* 3 l£ ^ioilo 63s <(iJli)l J 5 ys 250 JI30) Lt^iij C3AJI 
U^s J0I3 dll* Jiaj <i£}S>U ijiaJI j$ 3 ls ^Js. cll> 

U^-asu j^ jbjvib Dl£ (Jll/Ls <i33Sl dloilo 6333 joSlI j^ jjSl 
. jCudl ja ^Js- LpojJJ 

..jlj3jJI (j jl jol I0A3 Ck§3il j^3 

,j3 <<blsbiwl j 5 Lg V ^JJI ^oAll j^SUl iJiisJI JS03 t 5 L*s 
I J0I3 Lflj U3S9 l&o jLfldl ^oJul <<Ljlll) j-o cljol j*aoo jyo ejo 
!^o..tJI dJl 5 jj 3 6ys 62 133L0 4 lte£ ^3^0 
? 5 iiUI JsS 6ildl jj1 5 

aJ ciuilo 0I03A J SLi ,j cLaiJI (j ijiilill JiSJl dJj Oj^uj 
j»o jdl j3^*^ jls «ijlj^- 3I ^3-^ 43 U» l&jl (IlLpo) 

.&y> jLJLo jLJLo ^c.i .11 £lst&J 


djjAS-JI o^SJl^ Cjl>l3jJI jyo Jo jail 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„aj» gjjj 5 | 


.bj&uJ I (j clo 5jiaS 4a fl <«') Lo JUL& OJi9sJ to quJu 
.4a*9s4l (j Ob-36 dj5jj' 4,u3b- Ob-3* 

.(jjJ (jb j£J <£IaJI i)l^j 

Cm jLftSujj iJLftJj cLaill Jskj dJj ioabJI Ob-30 

11433 s J&& 

..^£J 

5I (cLiifl) ^uil l^lc lcii.Lbl3 ..4»Ua4l j-° 4«iafl q&xa jl I3JL9J 

..(ul^jJD 

^15)13 j-ojJ^ cLoaJI Jam l^il 3& dJj ioibJI Ob-3« 41 rAj to 
Jjo jLftSJjj <(dbwuyi 3I) 4»Ua4l 4x1 as Jilo SJiaSj <Uuij Reality 
..j4f (^*9- ..jLo^JU3 <(5ja-I 6j-o iJic£>3 4-o9t9J 049- 

.jmJI ^Ij^I Jio loll 

jjSo cl 4 l 0-0 4JU&0 49-l«*-o dsxZui djl2 <jmJI ^IjaI Jl Ojiaj 3I 
<49-341 j3j-o Jxj j_ ? stwiall 1^-93! .I3RJ L&JAJ3 <4 Juo 4 j 3 3IXJ3 
.IftJj (ji/l 49-34I J303 <U£ iJuo^J3 JJS03 3IAJ 

Jj'U' 1^0^ dJj Gravitational Waves 4*jibJI Ob-30 ..IrJs 3 
J Jj^b j-oj 44o jj b4U . i l J*9U US’ 1C3OJI is-jvi 

jiUJ .. juLaJI OljULt ..cLaiil (j ^sluJ Ob-341 4Uj OlJj 
(j 4rfuAj jo)41 b^S 

.Ob-341 dJj 6JO QLv.oj jl JuSl jtf laJa <OS3ll j3j-o g-03 
J cb OjJaS 4a3A*u Ju* 4jibJI Ob-341 b b Jibs’ 4a«alb 
. 6jvij 5 j<9iJI ^rh«i (jlc bjw3 l^3^J Jlsu 5j\9iJI 
CJisoa J 3 03S0 <(jijVl ub Ua LJI J 0I934I 0UL> 


ijifloJI cuSUlj Cjb^jll ,30 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 's®-*" 1 

sa7eralkutub.com h„a^„ gjjj j| 


.l&JbOJ (JAujULU JSw l^SCO J J&iLuJ 49-jjJ 
..gAp -1 ^LsJI (j jib I j 5 L& 3I 

!2015 jyo. Iud 14 (^Ss- 

IEAAO 

..Washington (Louisiana UbjjjJ 

Uji jbbfc 

Ij^iaj iJLaflll JloIj4I js\ 0-0 jUS I (j 

.jUaSjVI J IMS' J 

..UJ 4S3JI0 js. £113 

5»sjy) (jxfl jLr«£«&N 6j^»-l JuJuf £3! 

Laser Interferometer Gravitational- )J IjLo 2 »-I ..(L.I.G.O 
..(Wave Observatory 

.(iuibJI OLfjJs iSj3 *UI J 3 -IjcJI Jloj-o) 3I 
dJUi 40 Jl^ Ccijslwlj <l$ 3 li Jo- ^ 5 j jsssto JloIj^) dij ell) iLa 9 
..lit 3^5 3^5 I Job j^3 cl^bj |j 

55ju£>)j4sI t^LL) 5^3 Lo 
..^J 

^LuXo L t» 9 >o- J 5 L*r (_jlc (J3SL) CV3A j-o Juoys JS 

,1^3 tla^siJ Jbto y 43 JJI jo Asr jjJ 133LC0O ..£iloVI 

.J*a 2.5 Jl3»- ^*9 o JS^ J3i» 
dSjJI ia 5 ls ST^o ..bTjO jo ^La JS djl^j (j 

j* i^jSO 1)1 jJ, I dJj ..jkRO ^0030 (^ul JLL^ll 1 ^«a«^U3 
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Ajj&sJI Cl) L>j3 jJ 1 tja Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa7eralkutub.com UaSyj 5jb) 5 | 


..£b$laJI t-cuUyi dij Jbl-U (^LKol glji (j go 9 -l ^> 1*11 

J59 Oljljl&y^ &JI39JI9 clo3*aJl9 jtdsll ..IS39- JS j£ 

..J * AST 

.djubAMdSj fiTyj J19-9J (LJI jS^o J0£3 <^oUyi dlj Jb-li (j 
LJI <Sj 9 - j-o <U*»o ^il§ jJ gl&ui q>Mja 3 SI j-o 

dJj>3 ..c-uobyi U^SsJLo jjjJJI jufcboill J ifcj3J3 cla^blb 
.isjJI gib J Smj joIj4l jo dsL-4,1 ijm-aj (3*3Jll jj«Jll 

L &■$}$&> C>Ji9-l (jA bl>U5 jjJll dlli j £oJbu*«4)l 1*9-313^^11 
(j jjjs&JI (juLii j-o l^iSL? IrL-o 1^*35 jJ 3 gL)3 < jLoSJI L3I J-03J 
Olj«» OJ^jJI ^laS j-o Jsl 49 -L*a joTjU go 4SL4>I 

.01341 

blj4>) <3*9- v-oobyi (j ^sb-o jjJll glsJi jl 3& JsLuedb ij>Ji 90 to 

d.o.>-.a.ll 0T30-U i3»3 I4JL& (^u^aJb I&JLSU3 < 1 &j 9 -I (j dfijJI iolli 
jls <4SJll ij^He JjUxo lo^l^ls i^frlji O^S -I Sj^ S>° 

ij iJ 3AJI Cib3J3all {lol| lo^woaj jLab jlJulall jjdll (^tbtw 
.03b Si 4jl gjUll g**a>3 ..(3j9-yi go (3*ibbC £la*i J5 
??£oib.ll 019-3? lift isSb to ??lilo 
j-? loJ-lc dUj pig-oil SJljJlui ioSbJI Ob-30 jl 3 6> OJl 9-_> to 
j 9-T J jolll juTj^l jo (^*11 2sL-4l jJu l^llS cjjjSfl tjs- 

jlaS j-0 OI3U OljOai JJI iisL-u? I&jPj ..JU934I ij £lji J S 
j-o J3I9I 5 b -3 j^ljjJI j* Ja?o jr«*ll dli9 <j3>3j}ll 
j S’ SsCXjmd ££~*o b olj-tl j£ (j«^*i4l jjJll j Is Jhllj3 <j 9 -Sll 
jl JUlb3 < 4 ao ^iba*j jl9 jbSfl £ljjJI jo ^ilflll jb-SlI jjdll 
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ijifloJI c-iSUlj Cl) L>j3 jJ 1 30 Jj^oJJ 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 
sa7eralkutub.com UaSyj ojbj jl 


4 try* J3*fc 338 4 X 3 Ip- 030 <Lcu3 gtXXlu ' j <bto 

.IJ£a 5 <(3jpI ip-30 JjS jj&i>3 ..ioilpJI 

cLwl ..ip-IjiAj I^LpI jl j&§ tAjJ ^Sjil V (jXtl 4 jji*sifl 4 o 3 

.^jAll t _ 7 olsJI ^JiaxJI ^lol JJLaxJb tjyiMj olfrZ 

jjJJI dla jl 3^ ioilp- ip-j-o J3*& jjl& d> J lpu^i lo <JSbiJI dli» 

^39-341 jl&ubbu>yi jl^P- 1 A 2) 03JP Cll^a*) ^buLutl ^3 jI&mXmI^II 
SJlAao 4 *-pb j ObLuPO I4J3P--) I&J1SU3 cJutfj 4 l Jp-I 4 

.£30^00 O30 (J| 

! 03 &U ^loi^ill yU jjjils bjitf < 51 psS 
IIpjI ^ amZ Jj <Jais i£jj V 
J3V Jloj 4 I clo-Lall Jam> I0JUU3 <2015 44 u> jyeJUui 14 ^3^ (J3 
! 03^1 IgkflXl) <Lj jib jpiiJI C* 3 j -jit cIJlp- J-JLs CIS3J &j-o 
jJIp-JI C>3^ .. J3SJI O30 ..ftbjjkflll jx JjJlpJI Jop-JI 030 
! 4 jLpI jl V C>$*a ..jl IjwiHs 

juflill g-loJbl Jlsu CtPuj < 4 Uro OJl) jRj 3] &uuOjjLfl 4 du 030 

.i^dfl jCu*JI juSto 4 » i JS’ 5 jpt 0 (j i-bw jLLo lio jja3*&fl 
! 3 Ip Lit I CJlS c 3 jO J3V O3M3II dill cUldl ^U&J g-03 
dj jJ C*Ptj-ol ..ebjAflll jui ..(jjlpJI ju) CdXulSl 43 djb dUUp-l 
..l^jbulwl j£$ V O33 
.aJLp-3 ^JLsIb 4 iS dJi3 
jp loLff JliJlp- £j 3 4 jIJu dJj CblS^ c^jill £30$ jo ^3 

.4J3SLII cb j*ill ^ic- £3ji 
.(^SM-JI £jfill) 


hj&o-J I o^SLn^ Ctbljjll Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa 7 eralkutub.com Uss$o ojbj 5 | 


cb $mJ\ I ylft 5 jJl2JI UjjJ <6y> J$)J 

< 4 ^ 3*7 H JjUi^Ij l^«'lja tj^-s V Ic^o i^Ilaj V (jaJI 

<L>il»JI OLfj-o jX SjdLaJI O La-dll vl^Lai^l) j£~g 

. l^it 4sxj\jJ] 

iuibJI ^I^aI 4u«jS Zffua gMs JSLiu dS^j jl LiSLs o^o J 3 V 
!l*jl&>l J)«o <UL*> 100 dszj (jj->LlJj|)_l 

.^3^-jJJ (JjjiaJI iilJu ^jlc- lUuijl Uao 5 <5^ JjV 
.JoPCUoaU (j^jiaJI illju 

i^xo 3 A (L.I.G.O 350 V) jls c^jorJI diksw to ,juSs. (jLc -3 

• i)lju 

LiU J 3 cLaiJI OV153 I^jIju gjS gjjLLt i>lju 

.^3»dll a-ljjJ N.A.S.A 

..Jala- 0^1 6^ 

..(jjLJjgJI ^JbJI jySS. 

.. 03^11 Ju~4« 3 A <US (jLujyi ..j££- 

! (L.I.G.O) jl^ 

IEAAO 


iij&fJI cdSUlj O UI3 jJ 1 ,jj> Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 




gjOiuitl (j ioiloJl OLt-^0 <UiLSsJ |j9u by ^alj) 

(L.I.G.O £Sj&-°3 iu-«jJI OLojS *yb j Spacetime 



(L.I.G.O 0 c L 03 6jy&) 


iij&fJI Cjl>l 3 jJI Jujxll 

fb/groups/Sa7er.Elkotob/ V *^ 1 -P -1 -" 's ®-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 




(L.I.G.O jj^SLlt ipwuo^j ^aij) 


Cjl>l3jJI Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 


ilj&fJI gC|3jJI ,>0 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 


iij&fJI GbJsjll JojxJJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 's®-*" 1 

sa7eralkutub.com Uss$o ojbj 5 | 


j^LJLJI 

'The Tuzzte 
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Sjj&sJI GbJsjJI ,>0 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 l 5 0 ' 

sa7eralkutub.com Uss$o 5jb) 


(J^LmuSo cUd^* IaxJD (J^Q-oxa^J (JS 

3 J Uls>- JbJI t _ y oIsiJI glia ^1 ,dJ5 litle Otj^SLa 

.JaflS C.u4o 4JLu> 50 JJLa 4j j*LJI Jlffo djjls 

J jjd£JI ^-*££9 (L.I.G.O 3*^)3 (Cern jjru*>) ojlsJ 
..CAfb4,l 

.^Ifr CjtJjj&tyis CAfLajifl U &-$!$jS3 

cLiyi J S djuo jls-jI Jiff-lj ^jIs dJi JS 

..jaalc s^w guib <4^3ji JSo <U5 cbj^flJI < j^S 

..biysttl LIjIm djLss*iwl j5Ur V JSLiu tSS^S 

.(The Language of The Universe jj£JI 4*0 djja-to 

..l^la^b SjLap-JJ jLsbl j^l djLktl tuSLs c^> 
.(Mathematics OLobjJI ^Ic) <U>^\ 

??Get> ^>jI j-o ??OtutfbjJI to 
??4SJifl $ls J&mJ\ dJJb J-oju -OlJJb ^lsJI j- lilt $ 

clo J JtLuj (Albert Einstein jjliiujl CjJl) ^.hvll £1*11 
J5o dJU5b J 3 &JI iuibjJI CAfslatl ubfti jl ^Sb^tl uLJ 
55143 jJ) £5tt JSLUI dJju dajl* 


ijifloJI Cjb^jll {yt Jujall 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ jjjjj s | 



jj^I (yk ^*1 _ (yb*<Sll OLuflbjJI (Jjfe 

??l^b Ph <dJS 

..iiLtoJI gjjJ J3-03JI yU ^yto- jJlSj J^l ^3 <LSyw J^-l SI 
..JiSyo Jo-13 e-ip yfc dSjSU to J 5 j&f 
! jj&ll ^bbLo (yfc ..OLobjJI 

IEAAO 

cbydJI J 4 Sjsu to JS j) (jyjbi) Jju dJS (_y*o jSI» 

lajJLflJI 

J5 jl 3 J fl^JLh9c3 Sf OsrjjJ t_*R to C(y£ I ..(JafflZ*M «0 C^£jj dJ ^3 
P ?!! JbJI j_ r oJLsitl ^JiiLxLI LJL^J ^ jS) trials- dJS 

l<y. U ^fiiaJLo 

«.lo Ua 9 - dbji JuS'ldb IS] 
((L.I.G.O ^jmb jly^sj (3 jLJI JIS 4I i>° <O?0) 

IEAAO 


hj&0-J\ ly&lj O UI3 jJ 1 y> JkjyoJJ 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 




( Fibonacci LJ 

..4s**Ia)l (Jl jia-J OU to lo 3 i (^UpJI 

..Jslgl ^aS’uJI Jl jiaiJ loji 

lfl>h»^to o&-$ Ojj^io <Lhg eLwl 

cU**JI Jj jlajj UlJij tgj&J] elSjJI 33^3 c^ujtdl AjIJu 

<«JL*u&3 

..JUtfl *03^1 £>> ..^JisJI 

(jjo jjd£JI 

..JLaXwAI gS^zf dJLwjJ (_,*»- Lk ‘ 2 -Ij^^I ^tU Ja»-Mj Ut Ju 
..jd5JI ^Ua« J 3 & jl j£g L^il (JjJloj (j UlJij 

lLo ..l^c^ij^ ..djuJI J^^aS (Jl jJaij UIJlj ..IaJlr} J 5 ^j UIJuj 

£riJ3 «tCw3 

(jiwu Sjt** 3 A J5 ..LJ^ JS^ (j JalgVI UIJlj 

..buy\ 

!C*SjJI ..$$&■$& Jag ^Ja£-I <JL* 0 & UIJl> 

W 

(j ..<Lu& i^ys-JI (j JjUmJI dJj>3 JslgVI £tt> gjj UIJlj {Ji»- 


iij&fJI o^SLtl^ Cjl>l3jJI JojaU 
fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's*-*" 1 

sa7eralkutub.com Uss$o 5jb) 5 | 


4»$la£j| ..ObljjpJI iLu^-l ijlfc jjXfl Js^bi’-Jl ,j ^lio 
jaJJI As-j Jx. 0 ^ 35-341 

.. j&o J5 J J 9 UI 3 4»3la»- 
ij ..SjLj&JI (j ..1*33*3 j ..ioj3*JI l*3l*»- J i»UVI dLL> ^f>3 13 IJl> 

^jj| Lo ??JaUyi dllj bjptf ^jJI to j^3 

(^3*1*333 )_ll jl3*»- 4 SJi*tf j£A J3& jl <-*»£ -&o- lilt 
SSOl^xiolf (33ji»JI j£AJJ 5 BI 0-0 <io3ji»JI 

j5U3'3 jxisj diswti (UJjc J£A> 4^>U*lo3 <6jjSLo 6jdS «Lwl 
.l^**j 4i>lj i3»-3 j-o Jjil 431 

obi ,JI ^s*oj> tffJb <lo C( 3 w ^43 jx cbi*ll jxisjj loJux <yi ^3 

..4jIxU 4^33 

!(OLobjJI) 

..fBjl (J| 4jjx&1I g*tf3« Olla»-iltl3 OlJufclAtl Jj3»b J )Ju 3 
4 **£bj Oililsto3 JjL*i 3 J |Ju 3 l^d»3 ,. 4 *a 3 j CjLaS 

clj 3 I03 < 4 x*JaJI clj3 lo ^il Lo i^lsio (j il^Iff-3 bijL*p-il 

■OS& I 

,j Ll^ c^jui J5 J«*j (5<3JI J^3ill -JaoJLlI ^aJ ^bto 
^ill (JjlsJI JjL* 4I (_jho~»ll JSL&JI dll Jl) J>oxu 4s**JaJI 

.cjlss****iill3 

.<U*i3 Reality g3*3^l3 4*£>lo ^aJ 
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4jj&aJ\ cxSUlj Ol>l3jJI ^0 Jujxll 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 


iGlsLuiS'yi jya£. Ijl>3 
Ols^iSLH OIju ^lsdl J S (j3 cOLobjJI ^iJ^sCLob 

4mmI»Uka5j 4^JI Olp-jAb cl^blj OljlJuo jja 4 j|Jl> 

..dJjAPttl L&I34J J-0I3SJJ l^Aj^CuMj 

..lo J&Jio I^Ip- iutfbj CiVibw SjLc 3A JS 
..ftSjl $& 

Lt3^3 LtjbJ iui>bj dsuJa dU& Jjfc ..JJLmOU bi^A; dJi J5j 
SS-lfLaa-d Js. jJLftj ^ JJI Jj^l jrd3 (jjAl 

flSjlj Cblutfbj j^ SjUa 3A <dljj jl j£$ L« J5$ <UjL»- Ja 

??JaAS liwgjj J GlutfbjJI jl ^»l 

.. j^uoJ3 

IEAAO 

..^1170 ^IsJI 3 A IJlA 

Leonardo <_,a1LJL?- 3ijb3J) ^JasJI OLobjJI i^Lo 
.(Fibonacci ^b d» U*3 ^z£l ^JJI (Gulielmi 

j£o j dioj^Lta Jj<ai) vioJiWI ^bdl (j ci>P ^JaxJI ^bdl dJS 
jjua L «3*a»- <b3J3l3 ^>btU (<b JU^JI - <Lu^»JI) 

lJub J S ..(Liber Abaci oU5) Ij uf jrv^«JI 

.lJuf 


O UI3 jJ 1 ,3* JojxJJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" Is*-" 1 

sa7eralkutub.com h„a^„ gj^j 5 | 



?? 4 a*Atb lit lo j£J 
.AsS <b j^bil ,5 JJI e^uJI (j JicX3 <lbb 4X§yft 

.(Fibonacci Sequence ,^*3133*^9 IJlxio) 
??4ll3 4 JI 3 X 0 {jib lo 

..istuiaJI (j J S {Js- U39- jlab I3JIXJ ..q&J ^jCjLui 

..jl&jV)3 ijjjJI (Jl jiaJj ilio I3JISJ 

4Sj3 <^xJI 4 lxJI ..C>ilb 3 j-o 433&U J3 ^j 'ha jl&jyi ja» 

..OjJbjJI 

..Oilb 5 j-o 433 &L 0 ^£^9-1 jbijl i^Jlbb 
..Clilb 8 j -0 433 ^X 0 {£ j £- I 3 

..ilb 13 tjjs J3^X3 (£j9-l jl4>jl 

??lo lyM I 4 ) jl ^1 ??io) 3 Aft ^Isjl '&X$ djj Jji 

0L& 1331910 c^gui y ..ijUi (_yOjj y dill ..j*s j«o ts*o9- U2L&3i j& 

.{jXsia y »3 

j&3 <j 4 fi 3 y lffj3 djbzbbul {Js- j J lOj 1 $j ..lo {jZsua 4 J J S 

...339-30 43 1 (^Ab y ljui> 

??ua 4 §y*ji lo 1S1 

.(Fibonacci Numbers ^ 5 ^ 3133 ^ alJ^J) j JioX3 49^x31 
..I 3 1 jco9jJI 49-13 I 3 JISU 


djj^asJI i_^SLtlj O L>j3 jJ 1 Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 J® -1 -" 's®-*" 1 

sa7eralkutub.com Uss$o ojbj jl 


.(1 - 1 ) Uji> IJUiU i| J3I litJJ u'SII 

(j gjllJI g*OJ3 q\iL) Lull jjiJtfJI gASO Ijibu cdhoU) dJj J3I (jx 

.IoSL& 3 <( Jt*JI iJtszJI 

(2 = 1+1) IS) 

.2 3A 4 j 5 J 15 iII 4JI3X4I (J JwJljJI ^ JLssil IS) 

( 2 - 1 - 1 ) 

..jL>Jl»JI OJlrJI <guZMjj$ (jjuLLJl ^JiJlsdl gAP-J lyisj 
(3=1 + 2) 
3 3A iJtsjJI IS) 
(3 - 2 - 1 - 1) 

Ldk 

(5 = 2 + 3) 

..5 3^ iOiJi 1 Si 

(5 - 3 - 2 - 1 - 1) 

13-8-5-3-2-1-1)^* iiiaxll iJ'^ 1 

...IJ&A3 (...34 - 21 - 


iij&fJI GbJsjJI ,>o Jujxll 

fb/groups/Sa7er.Elkotob/ V3>?J 

sa7eralkutub.com h„a^„ gjjj 5 | 


ij S j&s ystoli c^w ioyifl ibiJtstfl iJljltl dij 

..iolijaiJIj &J3&H3 ijsy iaJlj ico^l Ui'Ls- jj cyi 

( 33 -oj yto-3 c^yLulaJI i£jvudl (JLojsJI ,yLs JjLu >3 yo 4 jIJl> 
.. 4 <«fl) <Laj$J\ 

!<OLjI i>3 ^3^0 j|jft -<yiaifl3- J-! <(j*^ jr ^3 c i5^ 

3JL0 lfr«bL< 4 &wiaJI jl 3A ^30341 <j c-djitfl ..dJi yo ^i-jJl>3 
!dJj yZJbj^S ^l 9 jl J^aiJ 1 ^ 3 ) lyJLc 

^Jbu SjudLo jj£-3 431*1)33 tojuS 43 iU I4J (juu 133^*3 ^lSjl <ilio 
Olu (J &*£> C* ^ *>V 3J <JI±tl Joyti i^s- ..ObLdl 

l^iS l4*S8Al> 3] <g«M dl»ul (j Olj3 jls>- l§Ji Jujslw uflJI 

.13 ilio ..^3*01334*3 ^ 3 j -Juif- 

„^»-T ^Sj d*kg<*» (yJls&Jd filstiifl (j l^2swJf 3J3 

..jrpua JI3U) dJS ??OLobjJI cijJU GbLJ) JjJ> <l$| 

ciyu ifj ^aj if ObUJI <)iS 4 ib-ifl Jj^la jrdii Jlsu 

..OlytfbjJI 

J l^**i 3 ObLJI ..139^3 ..l^syu j-o 3A l^als- j-o y&3 
if . . M echani s m ^y>lSL^I 4 i.Vu l mm 3I90 4.?..hfl l^iLs-jj^ 
^jdl^uo 3I Machine iuS’lo I&jLxpI lu&s o &3 tlfrjbuz J j&e 
! t 3 uJb 3«3 4^13X0 ^iio 

??liUi «<j-S’ o& 


iij&fJI ysSLtlj gC^jJI yo Jjylt 
fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 - 4 " 
sa7eralkutub.com h„aj» jjjjj 5 | 



aljit&l dJb liUi ??4s*JaJb iuibyi iJIjitl db 4siU U 
to ??12 o«J 5 13 ilia 1314 blJLftl C.gJ 1314 ??OlJJb 

bjjos qjo j6] dJ5 j^ifl jV ‘^> 5 J J jl y$ 5 J 

..twibuiuiy^ Js. 

^jJLc (j |ji»- Id?- jiiJ jl»)l CJIj to ..C(^w J5 dJi 3 
*il b\-c- 1 <OLudbjJ) 

IEAAO 


GbJsjJI !>o Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " 's®-*" 1 

sa7eralkutub.com h„a^„ gjjj 5 | 


-2- 


( Pai <5 L_>) 

^bsJl jo SjmSlo <dAot* diklc dLa> „L|b 

..CjtutfbjJI (jjoj £ jiaJI (^«>o LJj^- j&o J bly ^gjJI 

..C(5ui J 5 J JaUVI 3) JjU^I jj<» g-jj dL& lib 

3I dSilc sUS Jlso jl JjVl <J»Uls Jjl$ <U 9 Jjsu V ^JJI 

..J3JU Usaoil Jaso iuj£ iutfbj <Lbl»o 

ij j4-il jjfl JL9-I3 jUsu cuSiC <cL*&fl dJj j-03 

..ebjJLt)3 Olff-L4>) JJL&3 OLuibjJI ^3^ 

.(b) s\ (7t) (Pai 3 b) e-^b 

IEAAO 

(,3b) i^su> lo q&J ^3) I^JLsu <cb|JuJI jp jl JJj 

..«iU3 

jl ^Uax«»l Jji ??JoS j-o Spb Zff-Lvuo <— u<*ptj jl ^5 jj>-I Jjfc 
?? 4 SJo L&Jl 9 - 3 J 

tUaj jl j£§ ^JJI Jus^JI gSbJI ..JjS^Lutja dji jV til ijb-VI 
3I ( 4 s) ^>«>l dJb (jibi lo umj dJi>3 (Joas (jjjjjJiJ Sd£ 3 a dJ 

.(Pai , 3 b) 

?? 5 y|jJI 49-LfaO (_yi lo 
..SyljJI jJaS gjj^sxjs 


djj^fJI O L>j3 jJ 1 ,jj> Jujxll 

fb/groups/Sa7er.Elkotob/ V*^ 1 J®' L " Is*-" 1 

sa7eralkutub.com h„aj» gj^j 5 | 



..Jpp 

??( 4 ») tpA Lo 

..l&>ta §5 SyljJI Jap, o jo ipcfl i^Lsu (Pai , 5 b) 3 I (Ja) 
3 A ^£jl dJi ..L&^laS (3.14159) ^Lo SplJJI Japo <£^ 3 ! 

.(Pai ^b) 3 I (Ja)J ^syi 

3A c^^uJIj c(7t) ^ybjiifl (^b) oSpj IftJ >ojJ bLl (,5b) 

.ZsitdaU jjjla- ,54 a lift (^b) jl 

? 5 ldU 

j&o4>l j-o 4j| jvS <4 0^3 44a doit 

jl54A j pjj if : ji-T ..(^liLo/Ja.m.i) j%«5 J SJm \Js- dSjbS 

.{b)J 

&A6 ..(^LuXo 54a) <l1a J^Uaj lo 3I ..^jp- jp 54 a uiu) (^b) 

..Sj&sr j&* (jl£>it ^ 53 ) ..<4 ijJtP- if liol^iif <lolSjl jl 
(_yfe Jj ..Ja^ 3I 4^13X0 J$Juj if dJj 6534 a- jl 3A (jAiiflj 
.IjjI i>3 l«l£ 4 pl 3 ^£ 

j£A 54A 4j| J 3 &! lo44A 4 J 3 SIO ilijJ 3 ciplspiifl { Js- UJM C,ju> 
jo54A dpi , 331*0 ^ d4A jl j&$ it dll i^ix-e ‘baji i3jjp 

. jppo 

??dpifl dJj 3I ^ 3 jJI dJjj Jap- 4, 1 j03«Afl jut 3A lo ??uL 5 

..Ujoc-I US’ <bljufl diaoif 5330 jl jjif <dJi JS ^aj {J&- 
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Sjj&sJI 0 XSUI 3 Cjl>l 3 jJI tj* Jj 

fb/groups/Sa7er.Elkotob/ V*^l p-l* V 3 >?J l^o-ajl 

sa7eralkutub.com Uss$o ojbj 5 | 


lib J 5 cjaUI 4jIJj 3 I c4jjialll 4 jIJuj lo 3 i Lail5 lJuj jl bJOftl 

5?liLt ..hj^JLi) jrusd j h < .« Oj^l b<Xtb J j5J 
ICJI5 (_jio J^-l y Jsifl 3I !dJL& 4 jIjl» jl <bjf dJi 

■fa*9iA jo <t^ajJI (jl (jLojfl U* I ^2a IsjUaj Id ^^I&o 

dJj jl wUS’jll c^mJI j^Jj <&jb L«j LbjiaS^ SjJIjJI 
..djlsJJ Jusu jvaj JkJLa l£3Uu5l ^3 if LtoJI 

4jj^i4l3 <&a iJbLII SjldsJI Jie djLxd ieJiSJI CjIjUisJI 
^io ..(15b 3I is)J djjiio uuJ Jalsd do 15 <d_£ JLflJl io^ftjiJI 
{Jaso I490U I3 <8/25 cLojiidl <L«uJI (jlaoiittil j3*JbbJI 

.3.125 iL^J 

(33 Lo l^sob (^13 <81/256 dU*ujJ\ l^la^md aLeJiflll (j^joi^l 
(,3b) <L«b jx I Jos- clujS <L«J <(3.16049383) lojib 

.4st*»uflJI 

3& l^L*u5ba I JUS L03J J dlaoau4 ) l (b 3I 3b) <L«b jl diLijpJI 
jol3S coj-lo (Archimedes j*iJ^aJijl) ^jiLsJI Jb3JI £lsdl 
io^S jo 5j30»ffia -<LmuJ I- ^y^3 ..Sjr^AJI iobj*aJI 3fllaJI 
.(73/221)3 (7/22) jjiJodl 

4soLJI jli&l L3 WiiUS (3b 3! 4») dJSbLa la ??Jou3 

dia^ol (J3* i ..(fiyljJI gojj) jal <U^*I Ids- j 3^-Le j*l dL& 
.3J-0 Jl ^5) 


iij<as>-JI oO&Jlj O UI 3 jJ 1 ,jfl Jj^oJJ 
fb/groups/Sa7er.Elkotob/ V *^ 1 J® -1 -" 's ®-*" 1 

sa7eralkutub.com UaSyi 5jb) jl 


(SjjIjJI gjOjj dJU*uj) 3 I (SjJIjJI jxJ) 
gjyi cllul (J oL>sbyi cloifi ifL4>) ^ ..djlsli 

.Slhvo SjJb ia-LwA ^Lwj a^-Lma 

4JL£>jJ ^>3 ..LoUf ytfl -(J 3 SJU o- jSJ jaVI jJlu 

3 I 4s) ikXP' 1 — >■<■< « ■ ) tfibj <1882 dJUo cLwjV) 4^ooJLssJI 44b&«>yi 

Ktfb 

?Sblt 

..( 6 yljJI ^iaii £b‘°x4a) 33 LJ SjjIjJI 4p-La 0 jl J*S j-o Ulii JlS 
4&U Lo J5 (j Jjlb J&Il) (4a) ibtll \J& jj4L) ijs- jSKJ 

^JlC IJuaj iJ 1^45141 05ll&2»bfb -JjV- dt^SjJ <U**j 3 A 

Quantum ^£41 ISbuISLs J (Uncertainty Principle) dSlxJI 

.Mechanics 

49-Loa ilso] luSLs- -£JLJi»Jl (4s) ie-<3 dUL$ V ilol 0 ^ 5 - OL5 

5 5 ! Lax-© n 3 jjfjQ j^o ^ c 6 jJI jJ) 

iJs- ibul 1 1)1 gjilaj j4 <(4s) IaaS dUU y IbjS’ (jlc fill) 
tjs- IJljI jJtaj ji (JbJbj <5 jJIjJI jla3 £L>y> J (4») 33 U 0 
gjjA ilsol LuSLe y JbJl »3 <( 3 *Si JSHj SjJIjJI a^-Loa abo) 
lib-Ldl ^3 L«xo Sjjb 3 

??jaVI JjSxjLuJ bit J 3 « 4 Aj Jjfc 

jl (^3 <( 3 b) ^Sjil jp l& 3 Sjju jl JjV iijiJio iiLib- dllA 
^3 2013 dJO (j ..^ialUs J&m) llsllaj j^Sjj ^3 ciul^lV <Lol9jl 
l^JI Jj« 3 j (^*11 OL»-343iSUl OJ<a-l ^|jbsi«ib <ulsjl ide i_)Lu^- 
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djjiaoJi o U13 jj 1 ^ jj_3oJJ 

fb/groups/Sa7er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa7eralkutub.com h„a^„ 5 | 



Ja !!^Sj 12.1 ^l§jl Jl LLaj3 cjLjyi 

?? jjJLsuj 

\<UbhS j£$ ^3 L«L(I J^sdl J jsxZwja ^sSj !!10 12 xl2.1 

(3-o^c-ts jjSl (^b 3I b) }sd jl 3JUJ <dJS JS' j-o ^jl Js- < j5^3 

,J\iSb dJJS jyO 

IEAAO 

jSLg y lis- ojjdS’ 4sUls J gsl^l J (,5b) 

.&U>J j 1 3 ^5)3 jJb 43 il& 3 1 1^1 Ju 5 lxll »3 <\jbjsa&' 

flX 

4aJjJXJ ^£jlSbjb 4 (4jlsJJ juAJlyO 6(3^ 3ILSU 

(Probability Theories) cyi&£s>-ifl Objlai) 4Sile dJ 

4JJI3I0 ^3»J 4333)1 ..4 Sj 3 ^tolol jl -ilia- J-pJ 

:&i& Jio 


?5 ^»« cj! Ja 


dJjifloJI o^SKl^ Cjbj3jJI ,jj> Jj^oJJ 

fb/groups/Sa 7 er.Elkotob/ V*^ 1 -P -1 -" 's®-*" 1 

sa 7 eralkutub.com h„aj» gj^j 5 | 



4 / j tsuo c \ej*t 3I 3I *3^ 3I ilio jLaff-b ^3 ..(JLwojs- 
..{jSjs 3S33 cJSLlll 

jttij 3A I Jai> olfli/l J3I9 jl -jiljJsyi *394,- jijtails 

..4S33/I J jujljio jdai- OtH ^sbu 4 l 

..4333/1 (353 4 jlii/b ^33 JJui iwilaifl *3^ g 9 jl ji/l ..II9- 

??&JL 90 3JJI to 

03P jU-Vl (J IgJa/b ijlslt 3I3A& c^w 3* CjJi 90 to 

c Ja^JaiJ| ^0 glslflj' ^03 3 4333/I <Js- 4 aiL*o i^jlfli/l 

..JaiJI glafl.) 4 j| 

..g^>3 3I 3 Ja*<a)b b$ta&J I jo kiLo <i3j^l jtp-i/l o«» (ii 

..llyia] 43J3/I (j (j*/l 493/09^1 j^uoJj jJ dil (_yJ> ioilsJI jSJ 

??£* 9 s rftf 

..OJuaSl to JU^ts/l) CblS <jS/l J-O^l ^_)j 9 -J CuS' 3/ 

..g/lu/l Jj?t«J 3 v_fa«* 9 b 3 cSjoJte C1I3-0 j^oVI 33&J3 ..IJi 9 - 

jl 3A gobuJI Ja 9 uuJ 3 OblulP-JI j *0 5>3 JlSU dJ ^JJI 

j-o J19-I9 g/aib djl cum 4SJ3/I os^ 1 * 132/1 i3* 493 &W JU^s>-l 

4 /^lb JI& 29 -VI uu>9 3/ !!(4»/2) 4a^Ji/b 3A (l^JLa ^1 453/aiJI 

!!%64 Ja*^aJlj goU/l 4 mdIpJI 

yl* olaifl *3^ ^303 3 jl j&$ -Uac- tb) d /5 j 5 l 
c^SUi/l dJb J£ v-w«9b3 cOlj^l joSlt gSt**JI 4333JI 

$$£■ glaS JU*9-I jo 5i3>3tl iw*uJI Ja9-^b3 I^swjjo IAJ0U3 

jl Jusiiw td/i JS J0U3 < 4 g/a 3 ^Jl& 3 Jsjiaijl j<o J9-I3/ vjlai/l 
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cgdljJI (j ( 4 ») uLa lilSLs 4 j| ,.{b! 2 ) J auflJb (ji> 

^Isjif J-aj jl lii^*? <d*Sl^3il OVjlstt Lo ^bto^L ui db j&3 
IdJt^iUI (^b 3I b) 

??l**Ju ^Xo^S J* 

3*lxJI Uj 3 <lbJJI (J <5! G>3JaJ OilUxa-ill jl dJi 
!(i3b 3I b) -> &L03 dSilx dJ djj da ^Jx 3) to ^(jui jj3Jo-j iUfcflj 

j-o j 5 b*xJ (jl^JI Jail ijilsx j>3***5 jl^a- dix$ US’ 3I Lb I ( a? A&g > 
3*1X11 ^?*k*«b gSljll ,j j»ilS ^ISjVIs OifUXa-ifl dJb J S i_jL*a- 
3**xll jl II* (jisu !|^a- I4X3S3 J*S dSJj d*Liix* 4 sl OilUxajlb 
..G>3Jabl j£*x ^<*al "(d^) ^IJ^£-“>b- OilUxa-ilb 

Labj djlul jSb§3 itoUf ^ysifr ysifl jl £3*934! j J* 141 s 

ILLox-3 

3* la J£j (Jisib ^3Asdl J (Ja) jl ^xy Ail <11* J S j* ojjxif^ 
!OVil* 4 l 3 cLwVl3 j 5 loVI Ojxl J U ^Jaj Lbul l$ 3 l ill 

jab Ijl^SiU £^x* 4 l jL 4 >l j (^b 3I b) djJj jg*kx«b jab <ilio 
^jjutl jL 4 >I J3I9 jo iLwJlII 2SI3II ,j 3* j^ill J3IS jl oSjjb 
.dX>t^3 dXilJo jo dsL 4 >l (jl c U-U (j&ttobl 

!(i3b 3I b) JouaJb ,y* (4SL4,I/J3kll) d*.<«l.ll dij jl j£* 4 I 

J***« yla Ola-3* (53»o ^il j53i*a£JI |Jx iLaSjJI Sl£lat 4 l 
03-aJI 3I 63AII Ola-3* JSbii ha !(^b) l$*S Jab jl JjV <Jl* 4 l 
-C3*H1 <L*«lJb- dj) ..(Simulation) 515 WJ ^oljJ ijs- 

J Oj3^i9 yajtikl 03^L» 3*ldl Js- jJjils Uissab jl ((5b)J j 5 b$ 
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4jjias>-JI GbJsjJI yo Jj j*JJ 
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jl jSLg ^LujJL)3 jSLax jO c^jS ^*133 

I'ho 3 JLJI Cj^u ((^U) 5jaLa£ Lixj 

3«JJ ^ I J I^lfldl jl| JSL* J ^2 p- ^iaj (^b) 

!l^J j^o4>l ^_>SlJJI J&&JI dJi Ap-Ij3 bibJI 

jJ3-«)JI 3I |»3pAfl Oljlpidil ( 3 i>» ij (^ap- 6^3^30 

(Supernovaliy 

.4jIrJJ bji*e bjCAl ljuastw bl Jts ju^aJI yls&l jlp-I 
(^lasj dlolol bLo ^jj '3 <Jap- 1*3 Ja efl5J djl $ ysV) jl Jls 

gjSr \ JLp- dJ j4^aj L_)L*flJI dJi L-Ji jd 05 *_gui J 5 

..dxbl 49U0I3 (i^b 3I is) ioiU 1^3 5 API3 J 5 (jlc 

.dlS’ Reality LssSl33 Ltb yle dJi Japs 

difclA I4J3 <1^»5 SaS ilaJys ^lSjill3 jlsJVI dlj JS jl < 3 js 6 j po 
jl Japua<* 4 I qjo <U &3 cdJ 5 Jbj^flJl LsjS|33 L 4 b »3 I^aoraj iiLuj 
..ypls Jaa Ob iJi OU 3 I 5 ..jsb LjV dJi sOL-^ ^aj 

dJb JaaPO j« 3 «r 1 I jA> J-olS JaAptO oIraaa»>I jA jpsrs Jaa 
.. 43 JJI daSls I03SUI ioqJaAfcl 

..(OLObjil ^3^) 

??iaii UJ3AA j OLdbjJI jl JAars (Ip- Ja 

jiplaJI jLjyi j^aaj jl j£*4l j-« Ja ??^Lrs jpj Ja 

Ibl jias3 I^AwaSo gS^I j Usl ^1 ??OLobjJI dSij 4 *ia.R.; liui 

??l4ftjvpb 

..I JA J 5 jiao j jjSaaJI j£ diapJ U3AA ujS3a3 V <Ua l*Aj 
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ijiapJI o^SJl^ Cl) UI 3 jJ 1 ,ja> Juyoll 
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..obuiuAfl „v^a 9 uJI Uajib ..loji jmJ I JisxS 

..43^415 „^1 rII 39J dj'I^Jap- J3I 3*9^1 Jila5 
j9ssw JSLiu J»ol^Xo3 49-3* (^j) (^y^Sj ^»Uaj J3-b j*k*» 0^ J-& 

,ja9i« 433^ iS' As *i V l«iA J S jl ??45ljij3 4 jIsu 1«»I U3fl* 
?? JtS] v 4SJLtf 

.. JI344JI 3& Uui 
..^s&UI 3& dUi3 


IEAAO 



(Olj 9 ttl J&S L^lSLi ^3X03^1 4 SJutf) 


gC|3jJI ,>0 Jujxll 
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iij&fJI JojjJJ 
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L^-i o J j'i 4 _a_j Lj> 

??U% Jja 

cb- j-o 

??Ltb cb j/\ 

S?bj cb- cb (jj| j-o 

<Lftib -3 03^1 *b&b (j l^J (^iJI OllasJJI dij ^Sjsu Ja 

5 ?ibjyi s ySJ\ lib yb. J3&3 

..^Ul&a^y (jr iSo iobj *9 jlSb JSU i)ljb cjui JSU 

..l^j <Lob ^0)33 iLioj OjfvS JSJ 

?? j-oyij 03^)1 4 jIJl> J *3 dli& jl£ liloi IS) tbwffutf dJi jlS’ 3J 

jLSai dJS 3* b ??,3bJI 3* b ??(3JbJI iuib b 

??J ^3 jj) j ^3 cc^gui if jx dJbStj 03 ^ (jjJb- (^jJI 

UL03J (^1 5 jvslsit ) l ^9-3/3^11 J&3 U^i3 Loi* (d 3 jsu U J S 

..<41*. «>yi djj (^0 4 jb*y y jij b <i^ji 

(jiUlj Zjb^a I j»o IJjJu?- b- 3 > CouasI (jSlI 5jJkUa/l dJj . .ibjyi 
.. jj^P-yi ^£- ^3153 jl&bl (j yb^JI 4*£j g* 

??llb cLSil fji Jji 

jjl2j y ibUuj duy j3^u ^Jb 539-3 j&j ji cI^jji o- 0 cb 

OjyuJij ij£-e y ^5 JJI3 b^JaLt 3jbJI jLSJI dJS 539-3 ybtkittil 
?? 5 yyoli/l ijjiiuJ I iLULaJI 3I iubj^ifl dJicl^ 

jb Cb2 cbjbJI tjryl^ jb J3I) j jLiw) jju£JI £bJI 
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JJj oj&l L^JLc- jlS ydl dJbJIs jrhsti ^ 03^1 

jru^JI jlsifljVI (Jl Jiff - d>3>i»i> ^o-4*J JI3 JjV (jjlffJI 

.. jjS^I i^Lo3 

Jdi y JJ 3 - ijjxo 3^ J.3SJI iiLo Ja dJi Jjk jSJ 

??dd £JUJ 

j^3 ??JiiJI dJi d>3JtfJ (3il (^jJI Ui jil A pusxja dfi jl£ 3J3 

??8dUI Ods- jd 
??dslidl Oeb- jjj (>0 IM j-o 

Jl»V yd di jijjl diisJI Jl bJuxo jrvSLazfl d^3flj dJsluuJ3 Ijdjfc 
didsjls ‘l£d> did j-o JL9-I y dj) djl^iJI (J ^JLuu%3$ cl^Lo 

..j^iSo dJi j*o die. I 

ylssj 03^11 dJS (J3 cc^SJS^I I JLdb (jd lid jl did » 

..iLf 

..(jdJbAdl (jlj yd yi J3istJ| jSJ t jlSLo J S (j 0^39-3^ dJsitl 

yd>3 4sUp- U-dSj3 <*l5i>3 ^dj 1^3*3 ..tLu^l didWI yJ> dlj 

' 

..gidd jft dsU»JI j3JLaij cil^A j&J 

jl j3^UJ3 <dSJudJl3 (O^IUxp-^II (jrol^S-J ^.JLdd j^Ldij 
..lJul dSJio j 3 ^j jl j£§ y 5L»JI dJub J 

..ijUl v_*5ib y <IjjI «U)I j^3 

IEAAO) 
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iij&fJI JojxJJ 
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iij&fJI JojxJJ 
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J LlZL^J I 

jJ^s- jJLiji J-j) - (Origins) OblJull • 

.(CuM 


jbljj) - (The Elegant Universe) jj&l • 


- (A Brief History of Time) jxjJI jujb • 

tjJLCLvj) 


O&mm >) - (The Grand Design) • 


- (The Universe in a Nutshell) jy>- S J J3SLII • 


Black Holes and ) istuijJI cbj^JI y^aifl • 

.(^uSjA ji*u<) - (Baby Universes 


Cjbj3jJI Juyoll 
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From Eternity To Here: The ) L& Jl ijjAfl j-o 
jjJi) - (Quest For The Ultimate Theory of Time 
Caltech 4JI ISg bjc*}) ^ (J 3J \S 


dsjuujJJ 4-J^yi OLbljtsyi jj-o tcbj-toJI j^laj 
The Evolution of Physics: From Early Concepts ) 
.(^tuiujl OjJI) - (to Relativity and Quanta 


Smashing ) ^Is&JI ^ J»-b :^iar>£j| cbj^ 

(Physics: Inside The World's Biggest Experiment 

.(6j3jj3b J3»-) - 


I J39- I3 ObjiL*JI jjS :«LotJl 4 j jJajJI 
The Perfect Theory: a Century of ) 
(Geniuses and The Battle Over General Relativity 

-(bd-a® -r iJ^) - 


Einstein and The Quantum: The ) 

4k*ul^> Djm j ^3 - (Quest of The Valiant Swabian 

* lu \ s $ tiLSoj^yi isjols-j iJLdaifl cbj*flJI 


GbJsjJI !>o Juyoll 
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How The 05 &I J-oju dJL<JL» 

•Discovery 5li§ ^Ltil - (Universe Works 


JJ) - (Cosmos jjSJl) ^LoJIjjJI iL«JL» 

^>3 ((Cosmos Studios) 2SjS> 

.dLil 'yr^jjr <4a£jjaVI ijuS$S 5U§ ^Js- iubjSi 


Through The js.) ijflJljjJl ^IsVl iLdw 

^3 <0 UjS JioJjl ^jJlSj (Worm Hole 

.Science Network 4 5^ Jie 


The Great ^Jasdl OLobjJI jsJ) 4 JUIJ 3 JI ^liV) 4JL*JL» 
.PBS Nova dS^Ji ijs. ^1 (Math Mystery 


ijlsCL^yi Wikipedia bJu^SojJI 4 OVlLo 

•Dates gjjl 3 *JI o asu Ju dso J 


• Cu>&fl 4 SLw (jlc- (Physics World) gS^o 

IEAAO 


GbJsjll JojaU 
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iij&fJI JojxJJ 
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